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* 

The following report was received from ike Commmioners ajh 
pointed f pursuant to a Law passed by the Legislature, on 
the 2d of May^ 1834, in relation to supplying the City of 
NeW'Yorh with pure and wholesome water j which was re-' 
f erred to the Committee on Fire and Water ^ and 2,500 
copies directed to be printed^ together with the Documents 
accompanying the same, and the drawings lithographed. 

J. MORTON, Clerk. 



To the Honorable the Common Council of the City of 
New-York. 

» 

The Water Commissioners appointed under the Act of 

the Legislature of this State, entitled '' An Act for supply- 
ing the City of New- York with pure and wholesome wa- 
ter," passed the 2d of May, 1834, respectfully 

REPORT: 

That the undersigned were appointed Commissioners, 
under an Act of the Legislature, entitled '< An Act for the 

A ■ '■ 
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appointment of Commissioners, in relation to supplying the 
City of New- York with pure and wholesome water," pass- 
ed February 26th, 1833, and that on the 12th of Novem- 
ber, of the sam^ year, they had the honor of submitting to 
the Common Council a report, in which they recommended 
the Croton river as the only sure source of supply ; both on 
account of its capacity and the purity of its waters. Two* 
plans were proposed for conducting the water by aqueduct 
to the city, one through the interior of the county of West 
Chester, by the valley of the Sawmill ^^^er, and the other 
through the vallies of the Croton, aiid Hudson rivers, until 
the two lines meet a few miles east of the village of Yon- 
kers. ^ 

They avoided, for the reason stated in the report alluded 
to, making any selection of the rdute preferred between 
the interior and Hudson river routes, presuming that the 
main object of their appointment was to ascertain, 

1st. Whether a sufficient quantity of good andivhole- 
some water could be obtained for present and all fiiture 
purposes. 

2d. The practicability of its introduction into the city, 
at an elevation that would preclude the use of machinery.' 
And 

3d. The total cost of completing the projected work. 

It will be seen, as they think, by a reference to their re- 
port of November, 1833, that they have conclusively shown 
that the supply from the Croton will be abundant, the 
quality of the water unquestionable, and "the facility of in- 
troduction beyond dispute. 

The act under which they hold their present appoint- 
ment requires of them, 

1st. To examine and consider all matters relative to 
supplying the city of New- York with a sufficient quantity 
of pure and wholesome water ; to adopt such plan as in 
their opinion will be most advantageous for securing such 
supply, and to report a full statement and d£Scription of 
the plan adopted by them. 
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fid. To ascertaioy as near as may be» what amount of 
money may be necessary to carry the same into effect. 

3d* To report an estimate of the probable amount of re- 
venue that will accrue to the city, upon the completion of 
the work» and the reasons and calculations upon which 
their opinion and estimates may be founded ; such report 
to be made and presented to the Common Council of this 
city, on or before the first day of January, 1836. 

The Commissioners have presumed, howeyer, that 
a paramount object of their reappointment was a close 
and thorough re-examination, under such additional lights 
as time and further reflection may have produced, of the 
plans they have proposed, and of the estimates they have 
entered into, extending their inquiries to any new matter 
alluded to by the act of the Legislature, referred to them 
by the Common Council, or suggested to them by others, 
for effecting the object in view, or, as improvements upon 
the plans and estimates proposed by their former report. 

With these views of what would be required of them, 
and in order to test the correctness of the plans proposed 
by their report of November, 1833, the Commissioners en- 
gaged David B. Douglas, Esq. to re-examine his surveys, 
levels and calculations, and to ascertain whether lines for an 
aqueduct may not be designated that will require less labor 
and expense than those recommened by the report of 1833; 
whether a more economical method of constructing the 
aqueduct may not be adopted ; whether the cost of build- 
ing culverts, and bridges, making excavations and embank- 
ments, erecting the reservoirs, estimating the damages to 
water rights, &c« may not be reduced ; whether the ex« 
pense of equalizing reservoirs may not be dispensed with ; 
and finally, whether the waters of the Croton may not be 
introduced from some different head, or by some other 
method, .and at a much less cost, than that estimated in 
the report of 1833. 

On the 31st of December, 1833, something more than a 
month after we had presented our report to the Common 
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« 

Councily Mr. D. S* Rhodes addressed a communicatioii to 
the Bodrd of Aldermed, proposing, for one million seven 
hundred thousand dollars, to introduce, through iron pipes, 
from the mouth of the Croton river, six million gallons of 
water every twenty-four hqurs ; and for two million seven 
hundred thousand dollars, to introduce sixteen million of 
gallons into the city of New- York, at an elevation of 125 
feet above low water, (see Corporation Document No. 54 ;) 
he presented another communication on the 6th of Janu- 
ary, 1834, objecting to the plan proposed by our Engineer in 
1833, for conducting the waters of the Croton to the city, 
stating, *^ that the most serious objection he has to urge 
against the plan is, that the water, however pure it may be 
at the fountain head, mustinevitably become contaminated 
with some deliterious substance, passing over such a vari* 
ety of soils, and amalgamating so many mineral substan- 
ces." He then proposes constructing a dam near the 
Quaker's Bridge, on the Croton river, 45 feet high, which 
will give an elevation or head of 135 feet above tide of the 
Hudson ; " from this dam the pipes will rise gradually until 
they pass Sing Sing," and from thence descend to the 
shores of the Hudson, which (as he states) ^* forms almost a 
straight line to the city, and very few obstacles to over- 
come ; the Harlem river will be crossed at very little ex- 
pease." (See Document No 57.) 

On the 20th of January, 1834, Mr. Rhodes addressed a 
letter to the Chairman of the Commissioners, in which he 
says, '* The natural hutments and high hills near the Qua- 
ker's Bridge will give an elevation of 200 feet above the 
tide, if required. The canal to Sleepy Hollow will be on 
a level with the dam, which gives us the same head 
at Sleepy Hollow as we have at the dam. By my plan we 
arrive at Sleepy Hollow, traveling only eight miles with 
the whole of the Croton." 

On the 18th of April, 1834, Mr. Rhodes addressed a 
communication to the Committee of the Common Council 
** on Fire and Water," in which he proposes to build a dam 
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at a point about four miles above the Quaker's Bridge, of 
32 feet high. From this he is to take the water in a canal 
10 feet at bottom, 34 feet at top, and 8 feet in depth, on 
the same line nearly as that proposed for the Hudson river 
route, in our report of November, 1833, to a reservoir near 
Harlem river, and from said reservoir to cross Harlem 
river by iron pipes, to the receiving and distributing reser- 
voir on the island of New- York ; the Corporation to pay 
all damages for water and land rights, and $1,700,000 in 
cash, when the work is finished according to contract ; but 
to allow him interest as the work progresses. (See Docu- 
ment No. 109.) 

It will not be expected, as we presume, either by Mr. 
Rhodes or by the Common Council, that the Commissioners 
should place much reliance upon the plans and propositions 
of a gentleman who appears to have given the subject but 
a very superficial consider at ion. at most. 

Ht>w he is to convey either six or sixteen million of 
gallons of water from the mouth of the Croton, in accord- 
ance with his first proposition, and at an elevation of 125 
feet above low water, at the city of New York, it would 
puzzle the most expert proficient in hydraulics to tell. 

By his communication of the 6th of January, 1834,' he 
proposes raising a dam of 45 feet in height, near the Qua- 
ker's Bridge, which is two or three miles above the mouth 
of the Croton, from whence the water was to be taken, as 
first qontemplated. From this dam the water i^ to be car- 
ried in iron pipes, and to rise gradually until they pass Sing 
Sing, and from thence descend to the shores of the Hudson, 
and so on to the city. He states that these shores ''form 
a straight line, and very few obstacles to overcome;" but 
the map of the river shows several promontaries and bays, 
with no less than sixteen streams, some of considerable 
magnitude, to be passed. When he states that the water 
can be delivered in the city, at an elevation of 125 feet, 
while his fountain is only of that height ; that the pipes 
will rise gradually until they pass Sing Sing, which, in ef- 
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feet, would be making water run up hill, and that be will 
deliver six million of gallons of water, in iron pipes, fot 
$1,700,000, when the lowest calculation for laying a line 
of 30-inch pipes, 40 miles in length, will cost $2,798,400, 
and will only deliver about three millions of gallons everjr 
twenty-four hours ; we ask, what confidence can be placed 
in the calculations and estimates of the proposer ? 

By his letter of the 20th of January, 1834, he says, his 
canal to Sleepy Hollow will be on a level with the dam ; 
and by this canal, having no descent whatever, he calcu- 
lates to be enabled to carry the whole of the river for eight 
miles, and thus continue the same elevation at the 6nd of 
this eight miles, that he has at bis fountaiq ! ! 

By his communication of the 18th April, 1834, he makes 
a total change in his projects, and states that he will build 
a dam about four^ miles above the Quaker's Bridge, of 32 
feet in height, and from thence conduct the water by an 
open canal of 10 feet bottom, 34 feet top, and 8 feet deep, 
to the height near Harlem River. His first proposition 
was, to take the water from the mouth of the river ; second, 
from near the Quaker's Bridge ; and third, at Garritson's 
Mill, about four miles above the said bridge* Now, al- 
though this last proposition carries with it the semblance 
of feasability, there is, nevertheless, nothing neVv in it : for 
he only offers to remove the dam from the place selected 
by our engineer, to a position some miles below it, while 
he follows the precise line designated by our report, and 
adopts the very objectionable plan of carrying the water in 
a large open canal, instead of a closed aqueduct of n^ason- 
ry as proposed by us. His objections to the aqueduct pro- 
posed by our report, on account of the water running 
through it becoming contaminated with some deleterious 
substances, and his decided preference to iron pipes, ap- 
pear to have departed from his memory altogether; for he 
now recommends an open canal of large dimensions, sub- 
ject, as it would be, to the numberless casualties incident 
to such constructions ; besides being the receptacle of much 
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filth in its long passage, the wash of the country, and the 
dissolvent of the mineral and other substances combined 
with the earth through which it passes. The complaint 
raised in London against the water of the New River is, 
'* that being an open canal, it is subject to the drainage of 
the country through which it runs, in consequence of a right 
claimed by the proprietors of the adjacent lands, and which 
the company have no means of obviating, neither have they 
any power to prevent persons from bathing in their aque- 
duct." Hr. Rhodes, however, has altogether misconceived 
the construction of the aqueduct proposed by our report, 
for instead of its admitting any of these substances or im- 
purities, it was to be impervious on three sides to any ex- 
ternal fluid or substance whatever, and on the fourth, the 
proposition was, to have it covered with a board or shingle 
roof. 

These several inconsistencies have tended to destroy the 
confidence of the Commissioners in the^ projects of Mr* 
Rhodes ; and they would not have spent so much time on 
their examination, had it not been their opinion that the 
Common Council would expect some notice of a proposi- 
tion that offered to effect the important object of supplying 
this city with pure and wholesome water, at a cost two- 
thirds less than that estimated by our engineer, in his re- 
port of 1833. They have, therefore, deemed it their duty 
to ascertain by actual survey, whether a dam may not be 
raised at some point nearer the mouth of the river, than 
that proposed by their report of 1833, from which might 
be drawn an equal quantity of water, and at the same time 
save much in the expenditure. 

To effect the aforesaid object, the Commissioners en- 
gaged John Martineau, Esq. Civil Engineer, to make the 
necessary surveys, levels, and estimates, having special 
reference to the erection of a lofty dam at some station on 
the river nearer its mouth than the place selected by Major 
Douglas ; to ascertain the damage that would ensue by 
overflowing the land and injuring the mill seats; and to 
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estimate the expense of erecting such dam and compensa- 
ting thpse injuries ; to ascertain and report the best plan 
for conveying the water from said dam to the city ; the 
quantity per diem that will be conveyed by the plan recom- 
mended ; the cost of the necessary excavations, embank- 
ments, bridges, culverts and reservoirs, required to deliver 
the water, on a declivity of fifteen inches to the mile, to a 
receiving reservoir on the high grounds near Harlem 
river, and from thence across said river to another reser- 
voir of sufficient elevation, near Manhattaiiville, (should he 
be of opinion that these reservoirs will be necessary,) then 
to a distributing reservoir three or four miles from the City 
Hall, near 38th 'street and the 5th Avenue, preserving an 
elevi^tion of 117 to 120 feet above tide at said reservoir ; 
but if any of the reservoirs named can be dispensed with, 
or if additional ones be required, to report the reasons why, 
and to conform (he estimate to the alterations in the plan » 
should any be recommended. To furnish a report ip 
writings with a profile and map of the survey, showing the 
water line of the basin formed by the dam ; the land that 
will be overflowed on both sides of the river f the line 
traced for the aqueduct ; the depth of excavations and the 
height of embankments, &c. in order that a plain and 
comprehensive view of the whole subject may be given. 
To ascertain whether the cost of erecting a high dam, at 
or near Garritson's mill, and the consequent damage that 
will accrue by the overflowing of the land and injuring 
mill privileges, will be greater than the cost of taking the 
water from a higher source up the river. 

The Commissioners have also employed George W. 
Cartwright, Esquire, a Civil Engineer, residing at the vil- 
lage of Sing Sing, and who possesses much local knowledge 
6f the Croton 4nd its vicinity, to run levels on both sides of 
said river, starting from Garritson's mill, at a height of 
thirty-eight feet, and carrying his levels up until they loose 
themselves at the surface of the water, in order to ascertain 
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what quaatity of land would be overflowed with water bj 
the erection of a high dam at the aforesaid station. 

The next subject which claimed the attention of the 
Commissioners was the duty imposed upon them by the 
Ordinance of the Common Council, passed the 24th of 
July, 1884, which requires them to specify in their report 
^^the probable supply of water that can be obtained within 
the county." 

The Commissioners have presumed that this provision 
of the Ordioauce has no allusion to the water that may be 
obtained by deep boring in the rock, or from the sinking of 
wells, as that subject was thoroughly examined by them in 
their report of 1833; and they have had no reason, since 
that period, to change the opinion then formed. They 
have understood, however, an idea has been entertained, 
by some of the members of the Common Council, that a 
large quantity of water may be obtained from springs 
originating in the high lands near Harlem and MUnhat* 
tanvtlle. It was no doubt this opinvD» which, in 1826, in- 
duced the application to the Legislature, by several of our 
citiz^Bs, for an act of incorporation. Thki act was passed 
on the 18th of April, 1826, and is entitled *' An act to in- 
corporate the New- York and Harlem Spring Water Com- 
pany." Anson G. Phelps and James Renwick, Esquires, 
and their associates, are declared a body corporate for the 
purpose of supplying the city of New- York with pure and 
wholesome water. The Directors named are gentlemen 
c»f respectability and character, who would not have re- 
quested a charter, unless. they intended to carry it into 
effeet, if practicable. The water was to be taken from weHs 
near Harlem Comniens, where it was supposed abund- 
ance of the pure element existed. Experiments weite 
accordingly made by sinking sha&s» Slc but no water was 
found in sufficient quantity to warrant any further espenftSy 
and the compriny ceased to exist by nonusfBr. 

In order to be satisfied for ourselves^ however, as to the 
reality of the supposition that watar was to be obtained in 
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any considerable quantity in that part of our island, the 
Commissioners carefully inspected the grounds and situa- 
tions alluded to, and are fully convinced that no depend- 
ence can be placed upon the receipt of a supply of water 
from those sources, any more than from deep boring or the 
sinking of capacious wells. There was a well under the 
operation of boring, near Yorkville, on the day the Com- 
missioners made their examination. The augur had pene- 
trated 90 feet from the surface of the earth, and no water 
was produced, and it was intended to descend fifty feet in 
addition, if found necessary. Several of the wells on Har- 
lem flats were found to average from sixteen to eighteen 
feet in depth, and to contain from two to three feet of wa- 
ter. At Manhattanville, one of the wells, on the slope of 
the public road, was forty-two feet in depth, and no water ; 
another, three or four hundred feet below on the same 
road, was seventeen feet deep, and contained two feet of 
water. The Commissioners also examined several small 
.springs issuing from the high bills near Manhattanville, 
and one near the Hudson river, apd were inforined there 
were several others that had disapjicared, caused, as was 
supposed, by the filling up of a portioa^of the Harlem Ca- 
nal. The Commissioners were also infdirined, that in ex- 
cavating this canal, which sunk several feet below tide, the 
wells in the vicinity were deprived of water. The fact is^ 
as the Commissioners think, that the same prhiciple in 
respect to the obtaining of fresh water, operates in^very 
part of our island, namely, that the earth becomes so sq,« 
titrated, at a depth on a level with the tide on the Eastand 
North rivers, that water will not descend lower ; and in the 
digging of wells, where the rock does not interfere, water 
is uniformly found at that depth. 

Any supply from the sources alluded to, therefore, would 
be entirely inadequate to answer all the various purposes 
of domestic consumption ; to supply the numerous manu- 
factories that would spring up in the northern and eastern 
parts of the city, the increasing number of shipping daily 
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departing from this port, the extinguishment of fires, and 
the washing and cleansing of the streets and sewers of this 
metropolis. Nothing less than a river, distributed through 
thousands of channels, and brought to the premises of 
every householder, will be commensurate to the wants of 
a population such as the city of New- York contains^ and 

r 

will contain. 

If further evidence was required, the Commissioners 
might refer to the experience of otb«^ populous cities and 
villages, both in our own and other countries. Their ex* 
Bmple ought, surely, to have some weight with us, when 
making up an opinion on this subject. To suppose that 
tiiey would expend millions of money to procure water 
from a distant source, or to raise it from their rivers by 
powerful machinery, when at the same time they could 
obtain a sufficient supply, and as good an article, at a com- 
paratively trifling expense, by sinking wells within the 
bounds of the city or village, is to suppose them destitute 
t)f common sense and prudence. 

By a '^ report on the subject of introducing pure and 
wholesome water into the city of Boston, by Loam mi 
Baldwin, Esq. Civil Engineer,'' it appears that a careful 
investigation was made of the character, quality, and uses 
of the water taken from the city wells. The whole num- 
ber of wells in that city was ascertained to be 2,767. The 
water from 2,065 of these wells was drinkable, though 
brackish and hard, and 682 of them were bad and unfit for 
use. There was only seven of the city wells which yielded 
soft water, occasionally used for washing, and from thirty- 
three of them the water was obtained by deep boring. 
** Within a few years, (says the report,) it has become 
common in Boston, and the vicinity, to bore for water, and 
to make what are called Artesian wells. But no certain 
or valuable result has grown out of these endeavors. I 
cannot find that any geological science has been acquired 
by any one to guide or check these fruitless attempts; and 
great sums of money are idly expended every year upon 
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mere projects founded on guess-work. There are tiiirtf'*^ 
three bored wells, only two of which arc stated as furnisb> 
mgaott water." With very little variation, as the Commis- 
sioners think, this description of the wells in Boston, will 
Bot inaptly apply ta the situation of the pubUc wells in this 
city, the nsost of which produce nothing but hard and 
brackish water^ and none of which, so far as the Commis- 
sioners are informed, is sufficiently soft to authorize its use 
i» washing clothes, &c» 

Oft the 27th of October, 1834, the Board of Aldermen 
referred' to the Commissioners a communication from John 
Hunter, in which he states that he has matured a plan, by 
wluch an abundant supply of water may be obtained, on 
very reasonable terms ; that he proposed applying to the 
Legislature for a charter, and if the Common Coun^ 
would consent to the application, and render such facili* 
ties for its success as may be in their power, they may hare 
such control over the ootnpany as will cause a forfeiture 
of the charter, in the event of any neglect in fulfilling! its 
provisions. BuC if the Common Council, are determined 
to keep^ the project in their own bands, the plan he has' to 
p(ft>pose, is the most certain and cheapest that can be 
adopted) and can be commenced immediately, and put in 
operation in a s^ortet* time than any other. 

The Chairman' of the Commissioners waited on Mr* 
Huttt^ accordingly, in order to obtain some idea of the 
plan- he alluded to. He declined an explanation, however, 
but appeared willing to communicate his views to two or 
three of the Commissioners, in confidence. This was de- 
clined on our party on the principle that the Commission* 
erSf were bound to report to the Common Council any and 
all the information they possessed on the subject of sup* 
plying this city with water, and they could not therefore 
receive any communication under the injunction of secrecy* 

On the 8th of November, Mr. Hunter, in accordance 
with a previous'-airangement, met the Commissioners at 
their room in the HaU of Recerds* That portion of the 
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aet of the Legislature, which requires the Commissionefs 
to ** make a report, containing a full statement and descrip- 
tion of the plan adopted by them, and an estimate of the e:^- 
pense thereof," was read to Mr. Hunter, and he was at the 
same time informed, if ho communicated his plan to the 
CTommissioners, and if they adopted it, they Would so re- 
port to the Common Council ; if they rejected itj they would 
so report, with their reasons for such rejection'. Mr. Hun- 
ter finally promiised to communicate his vie^s to the Com- 
missioners in writing. 

On the 17th of November a communication was receiv- 
ed from Mr. Hunter, stating, among other observation^ not 
material to the matter in hand, that he deemed it necessary 
to make his communication preliminary to a full develop- 
ment at a future time ; that his object in withoiding his 
commutiication from the Commissioners was, that he may 
have some assurance from the Common Council, that his 
plan will not bo made use of without his consent and ap- 
pi^obatioil. He states that he '* will now develop a part 
of the plan, and theh make a proposition to carry it into 
effect, not expecting it would be accepted of without a full 
development, but merely to bring the subject to a tangi- 
ble point." He then proposes to deliver a suffitient supply 
of ptire water for all present purposes, *^ in a permanent 
aqueduct, of sufficient capacity, at the base of Harlem 
Heights, below the surface, on the north side, ready and 
suitable to bo elevated to the height that it may be neces- 
sary for conveying it to the city." He further states, that 
he will build a reservoir of sufficient capacity, and erect 
the niachinery for raising the water to the reservoir, for 
one million seven hundred and fifty thousand dollars ; the 
Cx>rporation to pay all damages for land and water rights ; 
to* receive the water from the said reservoir, and to con- 
struct such other reservoirs and fixtures, for distributing 
the water, as they may deem necessary. The plan of Mr. 
Hunter, as= he states, <* would embrace all the water the 
Eogiiieers show in their surveys and reports, or, in fact, all 
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the surface or running water of the county of West Che»> 
ter/' ** That the whole can be completed within four years 
from the time it is commenced, and a partial supply may 
be had in a shorter time, and before the whole is com* 
pleted." 

This is the substance of the information communicated 
to the Commissioners by Mr. Hunter, which, without fur- 
ther remark, is respectfully submitted to the Common 
Council, together with his communication, which accom- 
panies this report. 

In addition to the foregoing, the Commissioners haVe 
received a communication, dated the 21st of November, 
1834, from Mr. Bradford Seymour, of Utica, suggesting 
the following plan for supplying the city with water. 

Mr. Seymour proposes to erect a permanent dam in the 
Hudson River, extending from this city, at or near the 
site of the old State Prison, at the foot of Amos-street; to 
the Jersey shore, so as to elevate the surface of the water 
within the said dam, from 18 to 24 inches above high tide. 
He estimates the expense of this erection at one million two 
hundred and fifty thousand dollars, and for the construc- 
tion of as many ship locks as may be proper, at one hun- 
dred and forty thousand dollars each. If deemed necessary 
to build a lock in the center, or channel of the river, it will 
add to the expense from one to two hundred thousand dol- 
lars more. 

The advantages to be derived, BIr. Seymour states, will 
be, 1st. That the waters of the Hudson, coming from the 
high lands around the Sacondago and Mohawk Rivers, is 
the purest in the United States* 2d. That a hydraulic 
power, equal to thirty thousand horses, may thus be ob- 
tained, twenty-seven thousand of which may be employed 
for manufacturing purposes, and three thousand used for 
elevating the water to fhe reservoir for supplying the city. 
3d. That by raising the water in the river above said dam 
to the height he proposes, all overslaughs and bars will be 
removed by the down current, and any vessel capable of 
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entering the harbor of New- York, may proceed to Albany 
and Troy without obstruction. 4th. That an easy and safe 
communication between this city and Albany, on the ice, 
for three months in the year, may be effected. That no 
injury will be caused to the land on the banks of the Hud- 
son, as the water within the dam will never be higher than 
it now is in high tides and freshets. Another of the advan- 
tages is, that solid and pure ice may be obtained at a small 
expense. 

On the 29th of November Mr. Seymour ma dea further 
communication, in which he states, that the grounds upon 
which he desires to be understood, is, that his estimate is 
predicated on the supposition that he is at liberty to select 
the site of the dam, to build the coffer-dam as he may de- 
sire, and the lock or locks of such dimensions as he may 
deem necessary for the useful navigation of the Hudson 
river. 

That he will build the said dam for one million five 
hundred thousand dollars, and the said locks for one hun- 
dred and fifty thousand dollars each, and the coffer-dam 
for two hundred thousand dollars. If a different site from 
that he has named shall be selected, then he will build the 
dam for any price agreed upon by referees, composed of 
Civil Engineers, furnish the requisite security, and guaran- 
tee its durability for five years ; he will require two years, 
from the first of August next, to form the dam up to low > 
water line ; let it settle the third year, and finish the whole 
by the first of August, 1839. 

The powers delegated to the Commissioners, and to the 
Common Council of this city, by the a6t of 2d of May, 
1834, cannot extend to a project which contemplates erect- 
ing a dam in the Hudson river, beyond the boundary line 
of the State of New- York. It is true, the act makes it the 
duty of the Commissioners to examine and consider all 
matters relative to the supply of this city with pure and 
wholesome water ; to adopt a plan, and to report it to the 
Common Council. If the Commop Council approve the 
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plan, it is to be submitted to tbe ballot-box, and if eonenr- 
red in by a majority of votes, the Common Council may 
borrow the money, and the Commissioners may proceed to 
carry the plan into effect. The operation, however, must 
be performed within this State, and under the jurisdiction 
of its government, and not extend into the territory of 
another State, as the plan for daming the Hudson evident- 
ly does. The Commissioners have not deemed it their duty, 
therefore, to incur any expense, by engaging Engineers 
to ascertain the most eligible site for a dam, reservoir, Sc^c* 
or for sounding the river, or estimating the expense of 
erecting the dam, locks, reservoir, mill*buildings, sluices, 
pumps, &rC. but have confined themselves to a mere outline 
of the plan, as proposed by Mr. Seymour, and to a brief 
statement of some of the difHculties to be overcome, which 
has apfjeared to them as inevitable, and which they will 
now proceed to designate. 

1st. The great and leading object of the act of the L^is- 
lature is, to procure a plentiful supply of pure and whole- 
some water for the use of the inhabitants of this citv. Now, 
although the Commissioners have no reason to doubt that 
the waters of the upper Hudson are perfectly pure, and 
that, by building a water-tight dam across the river, from 
this city to the shores of New-Jersey, the salt water will 
be ejected, and the fresh will take its place above the dam, 
yet we fear, that, in locking vessels up, more or less of the 
salt water below the dam will follow them, and although 
the quantity may be comparatively small, the constant re- 
petition of the operation, by the hundreds of vessels going 
through the locks, both day and night, may, perhaps, be 
the means of unfitting the water, in a measure at least, for 
domestic use. 

2nd. The project cannot be carried into effect, except 
by an Act of the Legislature of New-Jersey, as well as by 
this State, and perhaps by the Congress of the United 
States. If all navigable rivers are common highways, it is 
a question at least, whether obstructions can be placed in 
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them without interfering tvith the powers of Congress- 1» 
regulate the Commerce of the Nation. 

3rd. It must be conceded, as the Commissioners thinks 
that the building of the proposed dam would be an ob* 
struction of more or les^ magnitude to the navigation of 
the river ; for although a vessel may be locked through in 
10 or 15 minutes, as asserted by Mr. Seymour, still, if we 
revert to the great number of vessels passing and repassing 
the proposed site of the dam, it can hardly be otherwise, 
but that there would be much detention. 

4th. Not having found any data in the office of the 
Street Commissioner, by which to estimate the difficulties 
to be encountered, in building the contemplated dam, we 
can only refer to the known obstructions frequently expe* 
rienced in sinking piers and bulkheads in both the East* 
and North rivers, owing principally to the large accumu* 
lation of mud at (he bottom of those rivers, which often 
baffles the calculations and art of the builder. We have 
been informed too that the water, 40O feet from the shore, 
some distance above the site of the proposed dam, is about 
30 feet in depth, and the mud at the bottom not less than* 
8 or JO feet: and it is conjectured, that in the channel of 
the river, the water and mud is not less than 40 or 50 feet 
deep. The width of the river is more than a mile across, 
and whether a dam of sufficient solidity and strength can 
be erected in a river of this width, and with a current run- 
ning at the rate of the Hudson, and capable of tvithstand- 
ing the pressure of the immense body of water that would 
be behind it when the tide is down, are questions the Com- 
missioners are not prepared to answer. 

5th. Mr. Seymour is of opinion that no injury will bo 
done to the land on the banks of the Hudson by the rise of 
water within the dam; but, the Commissioners think, the 
rising of the water jiermanently, two feet above its ordi- 
nary level, together with the occasional freshets which oc- 
cur, must cause a covering with water, on some of the low 
lands laying on the margin of the river, for several miles 

C 
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above the city. Whether the darning the river at the 
place proposed, will be the means of removing the alluvial 
bars below Troy and Albany, or permitting vessels of a 
large class to proceed to Albany and Troy, without ob- 
struction, as contended by Mr. Seymour, the Commission- 
ers have no means of deciding. 

6th. If the river, as low down as the proposed site for 
the dam will be closed by a covering of ice for three months 
in the year, we should think the cutting off so much of the 
navigation would produce more injury than the privilege 
of proceeding to Albany on the ice, or of procuring a sup- 
ply of that article for the use of those who require it, would 
produce benefits. 

7th. The shad Qshery on the Hudson is considered of 
much importance to those who follow the business, as well 
as to those who consunie the article, and we should pre- 
sume the erecting of the contemplated dam would totally 
destroy the fisheries, and ruin the business of those who 
depenil on it for a living. 

8th. In addition to the above, the Commissioners have 
obtained the opinion of Frederick Graff, E^. the Super- 
intendent of the water works at Fair Mount. He thinks 
a dam of 24 inches above high tide will not answer the 
purpose intended, as the space of time that the wheels 
could work in pumping the water to the reservoir, would 
be entirely too short to insure a supply. That although the 
dam on the Schuylkill river is raided six feet six inches 
above the highest tides, the delay in pumping, occasioned 
by the tides, average seven hours out of the twenty-four ; 
and in full moon tides, from eight to nine hours. He con- 
siders the impediments to the trade on the river, by lock- 
ing vessels through the dam, so objectional, that he is in- 
duced to conclude that the pi^oject cannot be beneficial. 
To raise the dam higher, appears to be out of the question, 
as it would not only destroy all the wharf and store pro- 
perty of the city, above the dam, but would also destroy so 
much land as to occasion the damage claims alone, a rea- 
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son for abandoning the project. He thinks the advantages 
calculated on by the proposer of the plan, if they could be 
trebled, would not compensate for the injury to the naviga- 
tion of the river ; and after having incurred the expense, 
we should still be deficient in the primary object of giving 
to New-York a copious and wholesome supply of pure wa- 
ter* He is of opinion, if a britlge could be built across 
the Hudson, without injury to the trade of this great river, 
a suppfy of water might be obtained from the Pasaic Falls ; 
but, as that, in all probability, will not be done, it appears 
to him that the only, safe resource to bo reKod on is the 
Croton, which may be introduced at a less expense than 
the proposed object of daming the Hudson. The ele- 
vated situation of the Croton will allow the artizan to make 
it applicable and certain to give a copious isupply of water 
without hazard. The plan proposed, he says, could not be 
effected but at an expense of more than four millions of 
dollars. It would still be insufficient for a permanent wa- 
ter power. It would destroy the navigation, and it would 
not benefit the shoals near Albany ; he is of oninion there- 
fore, that it would do all harm and no good ; it would dis* 
sipate the funds that might isnsure a copious supply of 
water from another sotirce, and which coiild be relied on, 
provided the work shall be properly executed. 

Thus much, the Commissioners have deemed it expedi- 
ent to say on this importajit subject, leaving it to the Com- 
mon Council to decide, whether the inquiry shall be fur- 
ther prosecuted, or whether they will adopt the plan which 
the Commissioners may recommend pursuant to the letter 
and evident intentions of the act of the Legislature, by 
which they have been guided in their examinations and 
researches, and under which they hold their office. 

The Commissioners will now proceed testate the substance 
of the reports made to them by the Engineers they have em- 
ployed, together with a general view of the plan they have 
adopted, and which they have now the honor of recom- 
mending to the favorable consideration of the Common 
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Council. It has already been stated that the Civil EngU 
neers employed, were David B. Douglass, John Martineau, 
and 6. W. Cartwrighf, Esquires, whose operations were 
to be entirely disconnected with each other, in the sur- 
veys, examinations, and estimates, they were directed to 
make. By these means, the Commissioners entertained 
a well founded liope, they would be enabled to arrive at a 
conclusion, approximating nearer to a correct result than 
otherwise. How far these anticipations have been rei|li- 
zed, will be judged of by the following abridgement of the 
r€|}orts alluded to, and the opinion entertained by the Com- 
missioners on the subject presented for consideration. 
* The following is a synopsis of the report presented by 
Major Douglass. Two modes are proposed for conducting 
the water to the city from a fountain head to be raised 
near Garrctson's mill, on the Croton. 

1. To carry the water on a large portion of the route in 
an aqueduct of masonry, the top covered with wood, and 
the remainder of the distance by a close culvert, construct- 
ed altogether of stone or brick. 

^ 2. By a culvert or arched aqueduct of masonry for the 
whole distance. 

The Engineer proposes raising a dam at Garrctson's 
mill) about five and a half miles below the location for the 
Muscoot dam, as recommended by his report of 1833. The 
height of the dam is to be 33 feet above the bed of the 
river, which will give a head of water above tide of 155 
feet 6 inches. The location chosen is at the narrowest 
part of the river below the said mill, having on the north 
.a bold shore, and on the south solid rock as abutments of 
the dam. This dam will give an extent of reservoir ex- 
ceeding 200 acres. 
The building of a dam 14 feet in height at 

Jtfuscoot hill, with the cost of aqueduct in 

the form of an open canal, about six 

milifi from Garretson's mill, and the dam- 
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age to land and mill privileges he eati- 
mates at the sum of - - - $304|750 00 

The dam at Garretson's mill will cost for its 
erection, together with damages to lacid, 
mills, &c. - ^ . . 212,800 00 



Making a difference in fator of the dam at 

Garretson's mill of - - - - $91,950 OO 

The line of aqueduct, at a grade of one foot to the mile» 
jtommences at this dam, and takes the same course nearly 
as that of the Hudson river route, designated in our report 
of 1833 ; varying, however, in some instances to suit a dif- 
ferent declivity of the aqueduct. The first instance occurs 
at the mouth of the Croton, where it is found necessary to 
construct a short tunnel of about 14 chains in length, 
through an intervening ridge of high land. At Sing Sing, 
another ridge of land must be tunneled for the length of 
25 chains, in preference to taking a long and circuitous 
route round the face of the high lands« for the distance of 
the greater part of a mile. 

There are some other instances where the expense is 
increased owing to the low graduation ; but in crossing tfao 
rarious streams and valleys by which the line is intersect- 
ed, such as Kill Brook, at Sing Sing ; that of Sleepy Hoi- 
lowy Jewell's Brook, the brook at Greensburg, and at other 
similar localities, the expense will be lessened. 

In consequence of the reduction of grade, it was found 
inexpedient to follow the line of deep cutting by which that 
route was carried into the valley of the Sawmill river. It 
is now proposed to enter this valley by a tunnel of seven 
chains, and then ascend it along the north slope, to a point 
favorable for crossing the river near Morrison's mill ; and 
by another tunnel of seven chains, to enter the valley of 
Tibbett's brook, where the line strikes the route reported 
in 1833, and continues down the valley, following the st 
system, of slogpies as the Qld Uoe« with a graduation rath . 
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below. The grade of this line descending less rapidly than 
that of the former, approximates to it, and on reaching 
Bathgate^s Plains, the ground is very favorable until it ar- 
rives at the crossing place of Harlem river. The river is 
to be crossed by an aqueduct bridge of 1188 feet in length 
and 126 feet in height. On crossing the river, the line 
continues, without any material obstruction, until it arrives 
at Manhattanville. 

The crossing of the Manhattan valley was re-oxamined, 
and relocated upon ground much more favorable than for- 
merly. The line obtained for crossing is considered by the 
Engineer as fortunate, although it is still intersected by 
many deep and abrupt variations of surface for the last 
two or three miles of the route. 

This portion of the route occupies generally the interval 
between the Kighth and Ninth Avenues, and proceeds on 
to the distributing reservoir, without any material obstruc- 
tion. 

Another line of aqueduct is designated on the map ac- 
companying the report of the Engineer, commencing at 
the station for entering the valley of the Sawmill, and 
crossing that river at the south of Yonkers, then proceed- 
ing down the valley of the Hudson, and crossing Spitcn- 
Duyvel Creek, near its mouth; finally running into the 
line we have designated above, at about one mile above 
Manhattanville. The route, however, preferred by the 
Engineer, is the one we have followed, commencing at the 
dam on the Croton, and terminating at the distributing 
reservoir in this city. 

Two locations are mentioned for distributing reservoirs. 
The first near Bloomingdale Square, b^wcen the Ninth 
and Tenth Avenues and Fifiy-Sixth and Sixty-First 
Streets. Its distance from the City Hall, on a straight line, 
is four miles ; and from the reservoir at Garretson's milli 
by the line of the aqueduct, 39 miles 66 chains. The wa- 
ter will stand in this reservoir at 1 16 feet above tide. 

The second location is on Murray's Hill, between the 
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Fifth and Sixth Avenues, and Thirty-Eighth and Forty- 
Second Streets. Its distance from the City Hall i& three 
miles, and from the reservoir at Garretson's mill by the 
line of aqueduct 41 miles. The standard level of the wa- 
ter at this position will be 114 feet 10 inches. 

These heights arc considered amply sufficient for all ob- 
jects required, whether for domestic or public purposes. 
In order to show that the elevation of the water \i suffi- 
cient, the Engineer has caused the position of some places 
and buildings in the city to be laid down with their height 
above tide. Those referred to are given in the following 
schedule : 

Thirteenth Street, at the reservoir, 39 feet 6 in. 
Surface of the reservoir, - - - - JOO " ** 

Washington Square, 25 " " 

Roof of New Univeisity building, - 108 " » 
Broadway, at the Hospital, - - - 32 " " 

Roof uf Masonic Hall, 96 " " 

Chatham Square, 33 " " 

Roofs of the highest buildings adjacent, 95 " 
Surface of the Park, front of City Hall, 38 " 
Roofofthe attic of City Hall," - - 100 " " 
Broadway, at the City Hotel, - - - 34 " " 
Roof of the City Hotel, .... 107 " " 
Roof of Holt's Hotel, - - - . - 96 " " 

It 18 presumed there are no buildings in the city, at pre- 
sent at least, that rise higher than tho^e designated above; 
and with a head of water at the distributing reservoir of 
114 to 116 feet, the roofofthe most lofty of them may be 
reached. 

The estimates of the Engineer are predicated upon the 
presumption that the water will be conveyed in an aque- 
duct, on a regular and uninterrupted grade, from the foun- 
tain reservoir at Garretson's mill to the distributing reser* 
voir in the city of New- York. 
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In relation to the cost of introdacing the' water, se^ 
veral modes hare been estimated by the Engineer, with a 
view of lessening the amount of cost. First — to commence 
with a rfight increase of the height at the Croton dam, and 
from thence to Harlem, to grade the line with a declivity 
of eight inches per mile, the channel-way to be enlarged 
for the purpose. By this, a position is reached for a reser- 
voir at Macomb's dam, 134 feet 6 inches above tide; and 
from this dam to lay down pipes with a head of three feet 
per mile, until the water is delivered at the distributing 
reservoir. 

This plan cuts off near a mile of the distance, and 
avoids the two heaviest aqueducts, and several of the most 
expensive miles on the route. It ^vas found, however, that 
the great expense of the pipes, and the additional cost of 
grading the channel-way, would save nothing of the ex- 
pense. 

The items of additional cost amounted to $1 ,432,939 73 
Those saved amounted to - - 1,406,302 10 



Difference against this plan, - - $26,637 63 

The second trial was to lead the water into a reservoir 
at Macomb's dam, and thence to take it by pipes across 
the dam to a small effluent reservoir near the Lunatic Asy- 
lum, and from this to the distributing reservoir. The same 
result was experienced in this case, to a larger amount 
than in the former. 

The itemsr of additional cost were, 1854,014 73 

Those saved amounted to, - • 788,840 35 



Difference against this arrangement, $65,174 38 

A third plan was, to substitute inverted syphons in the 
place of aqueducts in crossing Harlem river and the Man- 
hattan valley* The estimates are founded upon the prin* 
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Ciple that the water is to be taken at a certain determined 
height on the Croton, and delivered at another determined 
height in the city, the quantity to be delivered being also 
assumed. U|)on this data, xvith other collaterals, stated by 
the Engineer, he estimates the cost of crossing the river 
by aqueduct, at - -^ - - - $415,650 00 
That of a syphon of 4 thirty-inch pipes, 364,2ti0 00 



Difference in favor of the syphon, - $51,370 00 

Estimate for crossing Manhattan valley, $205,665 00 
That of a syphon, - - - - 266,003 00 



Pifference in favor of an aqueduct - $60,338 00 

• . ■ « 

It would appear from the above, that the use of the sy- 
phon at Harlem river will save'in the expense, $44,605 50, 
while a loss would be sustained at Manhattanville of 
$60,338. 

The Engineer proceeds to discuss, at some length, the 
merits of the different descriptions of aqueduct or channel 
way for conveying the water to the city. 

1st. A plain channel way or canal, without walls or 
covering* 

2d. An open channel of masonry of soine kind, as a pro- 
tection against the wash of the current. 

3d. An arched culvert or aqueduct, composed essentially 
of masonry. 

For the purpose of this synopsis, however, the estimate 
of the Engineer for bringing the water to a distributing re- 
•ervoir,at Murray's Hill and Bloomingdale square, adopting 
a mixed plan in one case, and an aqueduct altogether of 
masonry in the other, has been deemed sufficient. They 
are as follows : 

1. For terminating at Murray's Hill, 41 

miles, - * ^ - $1,698,018 86 

D 
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' For 28 miles by aqueduct of masooiy, 

with wood roof, ... 1,221,360 00 

For 13 miles by arched aqueduct of 

masonary, .... 807,206 40 

For damage to land in erecting reser- 
voirs, &c. .... 135,400 00 

For engineering and contingencies, &c. 372,157 97 



$4,229,137 73 



2. For culvert or aqueduct of masonry 
throughout the whole line, termi- 
nating at Murray's Hill, - $1,682,593 29 

For 41 miles arched aqueduct of ma- 

sofiry,' - - - - - 2,545,804 80 

For damage to land, erecting reservoirs, 

&c. ..... 135,400 00 

For engineering, contingencies, &c. 422,839 81 



$4,786,637 90 



3. For delivering the water at Blooming- 

dale square, by conduits, as in 1st 

mode, .... $3,927,210 38 

4. For delivering the water at Blooming* 

dale square, by conduits, as in 2d 

mode, .... $4,484,710 50 

The Engineer thinks that the works may be completed 
and the water distributed to the citizens in four years from 
the date of commencing the undertaking. 

For much valuable information, the Commissioners beg 
leave to refer the Common Council to the able report of 
the Engineer. 

In accordance with our instructions to Mr. Martineau, 
by which be was requested to ascertain the difference be- 
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tween the cost of erecting a high dam at 6arretson*s mill, 
on the Croton river, and that recomnieuded by our re|iort 
of 1833, near Muscoot Hill, he proceeded to run a level 
and traverse from a height of 18 feet above the bed of the 
river at Muscoot Hill, on both side8 of the Croton, when it 
afi|)eared that the water wouM be set up two miles, T.'iO 
feet above the starting place, and would overflow 117 acreB 
of land. The cost of the land, damage to milUy and ex- 
pense of erecting the said dam, is estimated at $40,505 56. 

The next object was the cost of an aqueduct fur convey- 
ing the water six miles, to a station for a dam near Garret- 
son's Mill, the aggregate amount of which, for a closed 
aqueduct of masonry, was $405,456 12. Total cost of 
Muscoot dam, including all expenses, $446,02t 68. 

The Engineer then proceeded to examine the feasibility 
of darning the Croton, at some point nearer the city than 
Muscoot Hill, and fixed on a location 400 feet below Gar- 
retson's Mill. la order to keep the sa^^e elevation of 
water as at Muscoot Hill, it was ascertained that a dam at 
the station selected must be raised 44 feet 9 inches above 
the bed of the river. The water would be backed up by 
this dam three-fourths of a mile above the station of the 
Muscoot dam, and overflow 391 acres of land. The esti- 
mated amount for erecting said dam, and paying the 
damage for the destruction of mills, bridges, &c. was 
$162,788 70* Diflerence in favor of dam at Grarretson's 
Mill, $283,232 98* 

Calculations were also made of the cost of an open canal 
of six miles in length, for conducting the water from the 
dam at Muscoot Hill, to the location below Garretson's 
Mill, instead of using a closed aqueduct of masonry, as in 
the foregoing estimate, which resulted as follows : 

The amount of all the items put together, including 
damage to land, mills, &c. was $229,004 54. The building 
of the dam at Garretson's Mill, as above, was $162,788 70. 

Difference upon ^his principle in favor of Garretson'a 
Mill, $66,215 84. 
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A line was then traced from this dam to a location for a 
distributing reservoir on Murray's Hill, in the city of New- 
York, and the separate items involved in the execution of 
the whole work of erecting the dam, constructing the 
aqueduct on a grade of 15 inches to the inile, building re- 
servoirs, paying damages, &c. was collected and classified, 
which resulted in the aggregate of $4,232,814 85. 

The Engineer next proceeded to ascertain whether a 
dam might not be raised, with advantage, at a location 
near the mouth of the Croton, and proceedings were ac- 
cordingly commenced for examining the feasibility of 
throwing a dam across the river, at or near tide water, so 
as to raise a fountain of 150 feet of elevation above tide, 
and thus approach five miles nearer the city. A site was 
selected about 20 feet above tide, near Halman's Mill, and 
it resulted that the water of the river would be backed up 
one mile and four hundred feet above Garretson's Mill be- 
fore it would fall within its banks, or six miles above the 
location of the dam. More land would be flo6ded, but of 
much less value than by a dam at Garretson's Mill. The 
value of the land that would be thus overflowed, injury to 
mills and mill privileges, damage to houses, rebuilding 
bridges, and constructing a permanent dam at the aforesaid 
station, is estimated at the sum of $275,200. 

From the dam at Halman's MiH, a line was commenced 
and carried towards the city at a grade of one foot to the 
mile. On leaving the Croton Valley, several ravines and 
ridges are encountered, which will require embankments 
of considerable height, and deep cuts of more or less 
depth. The line passes the villages of Sing Sing, Sparta, 
and Tarrytown, occasionally meeting with ridges of high 
land, to be excavated or tunnelled, and valleys and ravines 
to be crossed by embankments, until it arrives at Dobb'fe 
Ferry. No difiiculty is mot with from this point, until en- 
countering the dividing ridge between the Hudson and Saw 
Mill rivers. This is the most formidable obstacle on the 
whole line. The greatest elevation is sixty feet, and for 
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more than half a mile, of thirty-feet ; the whole length of 
this deep cut is three-fourths of a mile. In the estimate^ 
J2500 feet is computed to be tunnelled. Saw Mill Valley 
next occurs. Its breadth is 700 feet, and the surface of the 
river 24 feet above the line of aqueduct. This must be 
passed by an embankment, and a large culvert of 16 feet 
span. The line having gained the western slope of the high 
land east of Saw Mill river, continues over favorable ground 
until it arrives four miles distant, and nearly opposite Yon* 
kers, where a depression in the ridge occurs at Tibbett^s 
Brook, through which the line passes, following the road 
into the valley of the brook, which it is proposed to cross 
by a dam, forming at this place a capacious storing reser- 
voir, if desirable. From this the line is conducted towards 
Harlem river, over favorable and unfavorable ground, until 
it reaches the proposed place for crossing the river, a short 
distance north of Devoe's house, and about three-fourths 
of a mile north of Macomb's dam. The crossing place is 
1320 feet wide; the surface of the river 600 feet, skirted 
by a strip of bottom land on the north, 260 feet wide, and 
25 feet above high tide. Having gained New- York Island, 
the line proceeds along a steep, broken, rocky-side hill, for 
a short distance. Leaving this, it attains a more fair sur- 
face, until it reaches the ridge north of Manhattanville, 
where the ground is favorable for a large reservoir. Here 
it is proposed to terminate the line of aqueduct. From this 
point the proposition is to pass Manhattan Valley, by an 
inverted syphon of iron pipes of large calibre. At the south 
side of Manhattan Valley, the surface is very undulating 
and ' gradually declining, until the line terminates on a 
smooth elevation between the 5th and 6th Avenues, at 38th 
street, a position well adapted for the location of a distri- 
buting reservoir. Between the receiving reservoir, and that 
proposed at 3Sth street, as a distributing reservoir, no other 
is deemed necessary at present; the more especially if the 
iron pipe connecting the two be of the capacity recom- 
mended, namely, six feet diameter. This large pipe will 
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render it UDOecessary to have the distributing reserToir 
more than half the sixe recommeaded by D. B. Douglass, 

Esq- 

DISTANCES. 

1. From Garretson's Mill to leaving the Croton 

Valley, - - - . - 5 miles. 
Croton Valley to Manhattanville, - 301 
Manhattanville to distributing reservoir, 5^ 



Total, -* -^ 41 miles. 

* 

2. From Halman's Mill, near tide water, to 

Manhattanville, ... 30^ miles. 
From Manhattanville to distributing reser- 
voir, - - - • - 5J 



Total, - - 36 miles. 

3. From Muscoot Dam to distributing reser- 
voir, ----- 47 miles. 

The quantity of deep cutting on the whole line is esti* 
mated at 10,090 feet, about 3,000 of which it is proposed 
to tunnel, and the residue to be cut as an^ open canal to re- 
ceive a channel way of masonry, except where there is rock, 
which it is intended shall constitute the channel. The aver- 
age breadth of the ravines to be passed is about 9,500 feet, 
which it is proposed to cross by embankments formed of 
rock and earth, employing for that purpose the rough ex- 
cavated rock for the interior, as far as it will go, and good 
quality stone to be used for the outside slope wall of the em- 
bankment. 

The ridge intervening between the Hudson river and the 
Saw Mill Valley, is by far the heaviest point of excavation 
that occurs, and is estimated at 115,000 cubic yards, a 
part of which may be tunnelled. 
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There will be oumerous culverts required, but none of 
large dimensions. The largest is that passing Saw Mill 
river, of 16 feet span ; nor are there any large arches, ex- 
cept that crossing Harlem river. 

For crossing Harlem river two plans are suggested. 
First, by a suspension aqueduct formed by wire cables, 
supported by pillars at wide intervals, the ends of the ca- 
bles being well secured on either shore, supporting a chan- 
nel way of wood or iron. This would be less costly than 
that of high arches thrown over the river, but greater than 
the following plan. 

Second. The plan recommended is a massive embank- 
ment, composed in great part of rough stone, at a slope 
below the water of one and a half feet to one, or on an an- 
gle of 34 degrees. Above low water mark the exterior 
stone work is intended to be laid in a heavy compact stone 
wall, carried up at an angle of 45 degrees, to about 30 feet 
above tide, having an arch of 60 feet span (to keep open 
the navigation and allow the passage of the tide) springing 
from the surface of the water, from substantial abutments, 
which with the arch and spandrel walls is proposed to be 
formed of the best hydraulic masonry. The arch is to be 
semi-eliptical in form, and the breadth of embankment, 30 
feet on the top. On this bridge the water is to be convey- 
ed across the river by a large iron pipe formed of ivrought 
iron, half an inch thick and eight feet in diameter. 

If the water shall be taken from Garretson's Mill, at a 
descent of 15 inches to the mile, an aqueduct of eight and 
a half feet in diameter will be sufficient. But if taken from 
Hahnan's Mill, near the mouth of the Croton, with a de- 
scent of one foot to the mile, the calculation at this grade 
is for an aqueduct of nine feet in diameter. This will car- 
ry, when running nearly full, the whole minimum flow of 
the Croton during summer. If the line was perfectly 
straight, it would deliver 60 million of gallons in 34 hours; 
but on account of the sinuous course the channel must take, 
one third of this quantity may be deducted, and 40 milliona 
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taken as the quantity such an aqueduct is capalilc of de- 
livering inio the distributing reservoir every 24 hours. 

The aqueducts are intended to be cylindrical or round 
in form, composed of masonry, fourteen inches thick, with 
stone of good qualityi and well grobted with hydraulic ce- 
ment. There are on the whole line of the work, quarries 
of good building stonO) easily procured, affording abundance 
of ipaterial for constructing the necessary aqueducts and 
other erections. 

The communication between the receiving reservoir at 
Manhattanville, and the distributing reservoir at 38th 
street, (about five and a half miles,) is computed to be by 
iron pipes, six feet in diameter and three-quarters of an 
inch thick, to be buried at a proper depth, to conform to 
the regulated grades of the citystreets, that have or may 
be fixed on. 

.The following estimate applies to the line from Halman's 
Mill, near the mouth of the Croton, which gives one foot 
descent to 6ach mile, through an aqueduct of nine feet 
diameter, and will deliver the whole of the water of the 
Croton, if required, at the distributing reservoir near 38th 
street, 114 feet above high tide. 

The whole amount of excavation from the 
dam near Halman^s Mill, to the re- 
ceiving reservoir at Manhattanville, 
exclusive .of deep cuts, separately 
computed, is 451,250 cubic yards, at 
thirty cents, - - - - $135,375 00. 

One*fifth supposed to be rock, 90,250 cu- 
, bic yards, at $1 40, - - -^ 126,350 00 

Deep cuts, exclusive of tunnels,' 78,657 cu- 
bic yards, at fifty cents, ... 39,328 50 

One-fourth of this supposed to be rock, 

19,664 cubic yards, at |1 50, - 29,496 00 

8000 lineal feet of tunnel, supposed to be 
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cut through rock, at $25 per foot, 

running measure, - - - - 75,000 00 
3250 feet excavated through earth, at $5, 16,250 00 

Embankments across valleys and ravines, 

supposed to be supplied in part from 

the earth excavated, 263,850 cubic 

yards, at 30 cents, ... 79,155 00 

Slope wall outside of bunks, 92,802 cubic 

yards, at 75 cents, ... 69,601 50 

Culverts and weirs on the whole line, 81,000 00 



Total for excavations, &c. $651,556 00 

Harlem river ombaukment, rough 

stone and slope wall,togelhcr 

53,275 cubic yards, at 75 
. cents, ... 39,956 25 

Embankment of the upper part 

with gravel, 61,217 cubic 

yards, at 37^ cents, 22,956 37 

Arch of 60 feet span, including 

coffer-dam, &c. - 62,325 00 

Iron pipe, 8 feet diameter, of 

wrought iron, - - 62,500 00 



Total cost of crossing Harlem river, $187,737 62 

Twenty-seven miles aqueduct of masonry, 

nine feet diameter, walls 14 inches 

thick, $47,142 per mile, - - 1,272,834 00 
Dam at Halman's Mill, 150 feet in height, 269,610 00 
Five and a half miles of iron pipe, six feet 

diameter and of an inch thick, at 

$175,000 per mile, - - • 962,500 00 

Reservoirs, 175,000 00 

Danriage and cost of land on the line, - 25,000 00 

Damage to water rights, &c. estimated at 50,000 00 
Add for contingencies twelve and a half per 

cent. 452,521 12 

E 
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Total cost of dam, aqueduct, &c. from 

mouth of Croton, ... $4,046,758 74 
The total cost of dam, aqueduct, &c. from 

Garretson's Mill, estimated on the 

same principle, is - - . - $4,232,814 85 

Thus it appears that the line from Halman's, near the 
mouth of the Croton, can be constructed for $186,056 11 
less than that from Garretson's mill. 

Mr. Martineau states that he had collected data for es- 
timating the cost of bringing the water in an open canal, 
formed of the natural soil of the country through which it 
passed; and also, at the request of the Commissioners, 
for ascertaining the cost of an aqueduct of stone with up* 
right walls, laid dry or in cement, with an elliptic bottom, 
and covered on the top with board or shingle roof. The 
open canal the Commissioners cannot recommend, for the 
reasons given in another part of this report, and others, 
which might be added, if deemed necessary. The differ- 
ence in the cost of constructing an aqueduct of square^stono 
work, with a wooden cover, and that of a round or cylin- 
der form, is so small, in the opinion of the Engineer, that 
it is not an object worth attention. The ejccavations, 
embankments, reservoirs, iron pipes, damage to land, mills, 
dwellings, and water rights, must be the same in either 
case, and the work, when completed, would lack that per** 
manence of finish which ought to constitute a project of 
this magnitude and importance. 

The Engineer also states, that in view of all the details 
of construction, an open canal, without masonry or cover- 
ing of any sort, could not be executed for less than two- 
thirds of the amount of the foregoing estimates, say about 
$2,800,000. If any other plan than that recommended be 
adopted, with a view of reducing the cost, he is of opinion 
that the most suitable for the purpose would be an open 
canal, walled upon the sides with dry masonry, the bottom 
lemi-elliptical, the depth three-fourths of the width of cban- 
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nel-way ; the whole course would require to be puddled 
before laying the walls. Such a canal, it is believed, could 
be completed for about one fourth less than the amout of 
estimate for a covered tunnel of masonrj) say $3400,000. 

By the report of George W. Cartwright, Esquire, it ap- 
pears he run two levels from a position near Garretson's 
mill, on the Croton, one at 38 feet, and the other at 40 
feet above the bed of the river, at the aforesaid place, 
and carried them up until they lost themselves at the sur- 
face of the water. In accordance with his estimate, the 
building of a dam of 32 feet in height, will make a pond 
of water covering 180 acres, and will damage property to 
the amount of $21,000; and by raising the dam to a 
height of 40 feet, the pond will cover 150 acres, and the 
damage will amount to $41,300. 

Mr. Cartwright also made a gauge of the river on the 
9th and 14th of October, 1834. At the first period, he cal- 
culates the flow per diem at 97,771,810 gallons, and at the 
second period, at 92,532,408 gallons ; from which deduct 
one fifth for times of drought, the flow will be reduced to 
74,025,927 gallons, which is much greater than that esti- 
mated either by Major Douglass or Mr. Stein. 

The Commissioners are informed by Major Douglass, 
that he was put in possession of the measurement and 
gauge of the Croton by Mr. Cartwright, and that he can 
only make the flow to be rising 51,000,000 of gallons every 
twenty-four hours. He is satisfied, therefore, that Mr. 
Cartwright must have made some mistake in his calcula- 
tions. 

An opportunity was also embraced by Mr. Cartwright, 
shortly after the intense frost in the early part of January 
last, to examine the effects of the weather, touching the 
freezing of the river. He chose for that purpose a canal, 
constructed more than forty years ago, for conveying the wa- 
ter to a site for a mill. This canal was about 10 feet in width. 
He found the ice on the top to average about 1 2 inches in 
thickness, three or four of which was from sqow, with three 
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feet of water under it. The velocity of the current he es- 
timated to be near 200 feet per minute. From this data 
he concludes that a canal or aqueduct sunk in the ground, 
open at top, with a depth of 5 or 6 feet of water, and a ve* 
locity of 70 or 80 feet per minute, will never freeze to ex- 
ceed 12 or 14 inches in thickness. He suggests, therefore, 
the propriety of conducting the water through a channel- 
way, walled with dry stone on the sides, and lined or pud- 
dled on the bottom with clay, to be 6 feet at bottom, 10 
feet at top, and 8 feet in depth. The side walls 3 feet 
thick at bottom, and 1^ feet at top, with a fall varying 
from 8 to 16 inches per mile, and giving an increase of de- 
clivity at the curves of the line, to meet unavoidable ob- 
structions to the flow of the water. Such an aqueduct, he 
thinks, would deliver 15 or 20 millions of gallons per day. 

In point of expense, Mr. Cartwright is of opinion it 
would be less in the cost about one and a half millions, 
than the splendid work recommended by Major Douglass, 
while it would leave all the other parts the same as his, 
except the channel-way. 

The Commissionei;s have been favored with some valu- 
able information by Albert Stein, Esq. a gentleman highly 
recommended as a Civil Engineer. In the month of Sep- 
tember last he accompanied the Commissioners on a tour 
up the Croton river, and on the 23th of that month made 
a gauge of its waters. The quantity flowing on that day, 
in accordance with accurate measurement, made at equal 
distances from each other, near Pine's Bridge, and about 
three miles higher up the river, near Wood's Bridge, were 
as follows : 

Section 1. 57,101,068 

Section 2. 49,971,686 

Section 3. 49,276,080 

Section 4 47,959,344 



Total, 204,308,178 
Averaging 51,077,044 gallons ey^rj twenty-four hours. 
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The river was guaged by Major Douglass on the 5th of 
September, 1833, at Wood's Bridge, and the produce on 
that day was 51,522,480 gallons every twenty-four hours, 
making a difference between the two gauges of only a few 
hundred gallons. Mr. Stein, from information obtained on 
the spot, was induced to deduct four inches from the sur- 
face of the river, to meet extraordinary droughts, which 
reduced the quantity as follows : 

Section 1. 28,731,715 gallons. 

Section 2. 23,186,d08 gallons. 

Section 3. 33,004,800 gallons. 

Section 4. 32,707,066 gallons. 



Total, 117,630,489 gallons. 

Averaging 29 407,622 gallons every twenty-four hours. 

From the information received by Major Douglass, com* 
municated by persons residing in the vicinity of the river, 
and who had frequently observed its changes from high to 
low water mark, he deemed it necessary, with the same 
object as Mr. Stein, to deduct one fifth of its whole daily 
flow, and thus reduce the number of gallons per diem to 
44,120,924. There can hardly be a doubt, however, in the 
opinion of the Commissioners, that the quantity of running 
water which may be depended on at all seasons, will never 
be less than thirty millions of gallons per day. 

Mr. Stein has also furnished an estimate of the pro- 
bable cost of two or three different kinds of aqueduct, and 
an estimate of the quantity of water they will deliver at 
the end of the line, with a head of 40 feet, and a descent of 
15 inches to the mile. 

•He observes, that*' the greater the circumference on 
the sum of bottom and two sides touched by the water, the 
slower will be the velocity in the canal." This is also one 
of the principal causes of the decrease of the velocity in 
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rivers at low water mark, and that by an equal fall the 
shallow rivers flow slower than the deep ones. 

** The circle presents the best surface, and is therefore 
the most suitable for the conveyance of water; and the 
nearer we come to half a circle in the formation in the 
cross section, the less resistance will the water meet with 
in its motion." 

The next form of aqueduct proposed by Mr. Stein, as 
best calculated for the purpose of conveying water for do- 
mestic use, is a canal with side walls of masonry. For a ca- 
nal of this description, with a depth of water of 6 feet, and 
a fall of one foot to the mile, he makes the following esti- 
mate : 

The side walls are estimated at 222,657 cubic feet per 
mile, at 18 bricks to the foot, will require 4,007,837 bricks, 
at $10 per thousand, will amount to $40,078 37 

32,560 cubic yards of excavation, at 25 cents 

per yard, 8,140 00 



Cost per mile, $48,218 37 

According to this estimate, a canal of forty-one miles, 
at $48,218 37, would amount to $1,928,734. 

Mr. Stein's estimate for excavation is far less than it 
would have been, had he possessed a proper knowledge of 
the ground to bo excavated. Instead of this, the only 
knowledge he could possess was derived from a view of 
the surface of the country while travelling over it in a car- 
riage. He has no doubt, therefore, made his estimate on 
the presumption that the line to be excavated was a plain 
of regular feature, without rocks, high ridges, or deep ra- 
vines and valleys, to be excavated and crossed. 

The Commissioners have also been furnished by this 
gentleman with the cost of laying iron pipes, and the quan- 
tity of water they will deliver every 24 hours, with a head 
of 40 and 50 feet at the fountain. 

A pipe of 30 inches diameter, laid perfectly straight, 
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with a head of forty feet, and a uniform slope of one foot 
per mile, will discharge two million nine hundred and 
twenty-three thousand six hundred and eighty-nine gallons 
every twenty-four hours ; and a pipe of the same dimen- 
sions, with a head of 50 feet, will deliver three million two 
hundred and forty-eight thousand four hundred and sixty- 
seven gallons per day. Taking the running foot of 30 inch 
pipes at thirteen dollars and twenty-five cents, laid com- 
plete, the cost of a single line of forty miles would amount 
to^two million seven hundred and ninety-six thousand four 
hundred dollars. If allowance be made, however, for the 
sinuosity of the pipes on the line from theJCroton to this 
city, the quantity of water discharged at the point of deli- 
very would be much reduced, and at least four or five lines 
of 30 inch pipes would be required, at a cost of from eleven 
to twelve million of dollars. 

This mode of bringing the water to the city, therefore, 
is entirely out of the question. 

We have now given a slight view of the principal heads 
of information derived from the reports of the Engineers, 
and must refer your honorable body to the said reports for 
the several items, comprising the various aggregates, and 
the reasons in favor of the results arrived at by the gentle- 
men alluded to. 

Before commencing an examination preparatory to de- 
ciding on a plan which the Commissioners intend recom- 
mending for supplying the city of New- York with good 
and wholesome water, it may be proper to observe, that 
the estimates of the Engineers, in every case, are assumed 
to be correct ; and that the aggregates of expense under 
each head is amply sufiicient to insure the completion of 
the work for the sums stated; and we are the more con* 
fident in this, because our instructions to these gentlemen 
were, to state the full amount of cost in every instance, in 
order that the actual expenditure may rather fall short of 
the estimate than exceed it. 
We proceed to state the estimated amounts of each En- 
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gineer on partieiilar parts of the worky and the reasons^ as 
far as the CommUsioners can perceive them, for any dis* 
crepancy which may appear. 

AmoufU of damage to land^ tfc. hy erecting a dam at 

GarMson^s Mill. 

Estimated by D. B. Douglass, dam 33 feet high, 

cost $28,500 

•« by G. W. Cartvvright, dam 40 ft. high, 

cost - . - . . 41,300 

'* by John Martineau, dam 44 feet 9 in. 

high, cost - - - -. 93,614 

The difference in the height assumed by the Engineers 
is no doubt the main cause of difference in the amount of 
cost, as stated above. 

j[%€ building a dam at Muscoot Hilly including damage to 
landy mill privileges^ and cost of aqueduct to GarretsofCs 
MiU. 

« 

Estimated by D. B. Douglass, to amount to $304,750 
'< by John Martineau, • - 229,004 



Difference, - - - $75,746 

Building a dam at Garretson^s MiUj including every 

expense. 

Estimated by J. Martineau, at - - $69,174 70 
'' by D. B. Douglass, at - 33,617 00 



Difference, - - $35,557 70 

This difference may be accounted for by the difference 
in the height of the respective dams, Mr. Martineau as- 
suming 44 feet 9 in. as necessary, while Major Douglass 
takes but 33 feet. 
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Cost of Dam at SalmarCs Millj compared with that pro^ 

posed at GarreisorCs MilU 

Total cost estimated by J. Martinean, - $269,610 
Cost of dam at Garretson's mill, as es- 
timated by D. B. Douglass, $33,617 

Five miles of aqueduct from Garret- 
son's mill to Ualman's mill, at 

•47,142 per mile, - - 235,372—269,327 



DifTerenee - - -« $283 

It would appear from the foregoing ^result, that in point 
of cost, there is nothing worth noticing to be saved between 
erecting the dam at Halman's and Garretson's. It how- 
ever leaves us five miles of aqueduct less to be cared for, 
and it may be of some advantage in relation to the mill 
sites, and the quality of land overflowed, which, it is stated, 
is of a much worse character than that to be overflowed 
by the dam at Garretson's Mill. 

The difference in the height of the Dam proposed to be 
built by D. B. Douglass, at Garretson^s Milly and by J, 
Martineau at Halman^s Mill. 

By D. B. Douglass, at Garretson's Mill, 33 ft. 

J. Martineau, at Halman's Mill, • 150 ft. 



^ Difference, - - 117 ft» 

The descent of tfie river for 5 miles is 
at the rate of 25 feet per mile, 125 ft. 

Descent of aqueduct 15 inches, each 

mile deducted, - - 6 3-— —118-0 



Dam at Garretson's exceeds that of 
Halman's above tide, - - « «> 1-A 

P 



Doc. No. 44.] 364 

Crossing Harlefn river by aqaeductj and by torought iron 
pipe, or inverted syphon^ as to cosU 

Estimated by J. Martincau, for wrought 

iron pipe, - . $187,737 62 

" by D. B. Douglass, by high 

arches and aqueduct, 415,650 00 



Difference in favor of an inverted syphon, $227,912 38 

« 

It has been objected to this description of pipe, that 
wrought iron is more subject to corroding with rust than 
cast iron. There could be no corroding from the interior, 
however, as the running water would prevent it ; and it is 
presumed some method might be adopted by casting the 
pipe with wood, or some other material as a preventive, if 
found necessary. At any rate, a pipe of this description, 
half or three quarters of an inch in thickness, would re- 
quire many years before it would be destroyed with rust. 
The difference in the cost of crossing the river by a pipe 
of the description alluded to, compared with that of an 
aqueduct, is so ponsiderable, that, in the opinion of the 
Commissioners, it ought to be adopted, unless tliere should 
appear more serious objections to the plan than any they 
have as yet heard. It appears by the report of Major 
Douglass, that crossing the'river with pipes is much cheaper 
than by that of an aqueduct. He states that the expense 
of four 30 inch iron pipes, erecting a bridge to lay them 
on, and building an effluent and influent reservoir, will cost 
$364,230, while the high arched bridge and aqueduct will 
cost $415,650. Balance in favor of iron pipes, $51,370. 

It may be a question to be considered, whether this 
mode of crossing the river may not be the best for the pre* 
Bent— the number of pipes to be increased as the wants of 
the city may require it. There would be this advantage in 
the plan : if any of the pipes failed, or required repair, 
there would be no obstruction to the flow of the water, in 
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the mean time, through those remaining in good order ; 
while, with a single pipe or aqueduct, something of the kind 
alluded to might occur. 

The crossing Manhattan Valley, and on the distributing 

Z reserwir at Murray* s HilL 

Estimate of J. Martineau, for cost of receiv- 
ing reservoir on the north of Manhat- 
tanville, - - . - . - $43,750 

5J miles of pipe, 6 feet diameter, at 

$175,000 per mile, - - - - 965,500 



$1,008,250 
Estimated by D. B. Douglass, as the 

cost of the Manhattan aqueduct, $205,665 
Five miles of closed aqueduct, at 

$62,029 80 per mile, - 310,464—516,129 



Difference in favor of aqueduct, - - $490,121 

The Commissioners have endeavored to ascertain 
whether the pipes of six feet diameter have ever been, or 
can be cast by the furnaces in this country, and the cost at 
which they might be obtained. From information they 
have received from T. S. Richards, J. Elliot & Sons, and 
W. Kemble, on this subject, there appears much doubt 
whether they can be cast at all, except at a much greater 
expense than the ordinary sizes, and much thicker than 
that proposed. The great difference, however, between 
the amount estimated for crossing the valley by these pipes, 
and that of crossing by aqueduct, is sufficient, in the opi- 
nion of the Commissioners, to induce an abandonment of 
the measure. 

The height of water in the distributing rcserv&ir. 

By the grade proposed by D. B. Douglass, 1 14 ft. 10 in. 
By the grade proposed by J. Martineau, 114 ft. 
Differeoce, - - - - - - - 10 in. 
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Cosi of a doie Aqueduct of Maionry. 

t^iimated by Albert Stein, to be altogether 

of brick, per mile, ... $64,999 38 

Estimated by D. B. Douglass, part stone 

and part brick, per mile, * - 62,092 80 

Estimated by J. Martineau, altogether of 

stone, per mtle^ - - - • 47,142 00 

It appears, therefore, that an aqueduct composed of 
stone, altogether, is much the cheapest construction. 

ESTIMATE OF THE WHOLE ROUTE. 

By J. Martineau, from Gar- 

retson's mill to Murray's 

Hill, 41 miles of closed 

aqueduct, - - $4,232,814 85 
Deduct savings in expense in 

crossing Manhattan valley, 490,121 00— $3,742,693 85 
By D. B. Douglass, by closed 

aqueduct 41 miles, to Mur- 
ray's hill, . - 4,786,637 90 - 
Aedttct savings in crossing 

Uaelent river, by inverted 

syphon^ . -. • 227,912 32^4,558,725 53 



ai6,081 7S 



BsHmate of J. Martineau, for 

ctosied cylindric aqueduct 

from dam at Hal man's 

min, thirty^six miles, $4,046,758 74 
Deduct savings in crossing 

Manhattan valley, - 491,122 00--3,555,636 74 

Estimate of D. B. Douglassi 
far. closed aqueduct from 
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Garretson's mill, 41 miles 
to Murray's Hill, - 4,786,637 90 
0educt savings by crossing 
Harlem river by an invert- 
ed syphon, instead of aque-. 
duct, - . • 227,912 38—4,558,725 52 



Difference, $1,003,088 78 

The difference in these estimates no doubt arises mainly 
from the manner proposed for constructing the aqueduct ; 
that by Major Douglass being composed partly of brick, 
will cost more by $612,982 80, than if constructed alto- 
gether of stone, as proposed by Mr. Martineau. 

The Commissioners have been furnished by Uzziah 
Wenman, Esquire, City Water Purveyor, with a map, de- 
signating tlie line of pipes that will be necessary, in addt* 
tion to those already laid by the Corporation, and the cost 
that will accordingly accrue. The total sum to be added to 
the estimates of the Engineers, for leading the water from 
the distributing reservoir at Murray's Hill, through the 
different streets of the city, in accordance with Mr. Wen- 
man's estimate, will amount to $1,261,627. The report 
of Mr. Wenman is herewith submitted. 

PLAN* OP INTRODUCING THE WATER. 

Whether the water be taken from the site for a dam 
near Garretson's mill, or from that near Halman's mill, can 
make not difference in the cost, as has been shown by the 
comparison we have drawn between the cost of the two 
structures — ^the difference being only $2^. No inconve^ 
nience can be experienced, therefore, by leaving this ques- 
tion for future examination and decision. For the present 
purpose, however, the Commissioners will assume the po- 
sition at Halman's mill, and accordingly propose that a 
dam of sufficient elevation be erected near the mouth of 
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the Croton river, and from thence the water to be con- 
ducted in a close stone aqueduct to Harlem river. The 
river to be crossed by inverted syphons of wrought iron 
pipes of 8 feet diameter, formed in the manner that steam 
boilers are. From the south side of the river, a line of 
stone aqueduct will again commence, and proceed across 
Manhattan valley to the distributing reservoir at Murray's 
HilL 

The whole work, as appears from the estimates pf D. 
B. Douglass, Esq. after deducting the saving in crossing 
Harlem river by syphon, instead of aque- 
duct, will cost - - - - $4,558,725 58 
The estimate of John Martineau, Esq. after 
deducting the saving in crossing Manhat- 
tan valley by aqueduct, instead of syphon, 3,742,693 85 



Total of the two estimates, - - $8,301,419 43 



Average of the two estimates, - - $4,150,709 71 

The Commissioners think it fair to assume the average 
of the two estimates as the true sum, say $4,150,709 71 
To which add the cost of city mains and 

conduits, - - - - - 1,261,627 01 



Total cost of introducing the Croton water, $5,412,336 72 

A very important duty remains to be performed, viz. to 
report an estimate of the probable amount of revenue that 
will accrue to the city, upon the completion of the works, 
and the reasons and calculations upon which our opinion 
and estimates may be founded. 

. Theamount of revenue must depend, in a great measure, 
upon the plan which may be adopted for assessing and col- 
lecting' it. Various plans have been suggested. First to 
charge a certain per centage upon the amount for which 
the premises supplied with water would rent. Upon this 
priuciplei take the assessed value of the real estate in this 
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city, which for 1834, is valued at $123,25(),480. By stat- 
ing it at one hundred millions, omitting the $23,256,480, 
for property from which no revenue is derived, and suppos- 
ing the rents receivable to amount, on an average, to ten 
per centum, the total income would be ten millions of dol- 
lars. Now, three per cent on this sum would bring $300,000, 
which would be more than sufficient to pay the interest on 
the capital expended, and for annual attendance on the op- 
eration of the works. Thus, a house renting for $300, would 
only pay nine dollars annually, for which the inmates would 
receive a full supply of pure and wholesome water, not only 
for drink and culinary purposes, but for bathing, washing of 
clothes, streets, yards, &c. 

Another suggestion takes the population at 300,000 ; and 
allowing six persons to a family, the conclusion is arrived 
at, that the population is equal to fifty thousand families, 
and in case* each of them paid six dollars annually for a 
supply of water, it would amount to $300,000, by which 
the same result is arrived at as the first named project. 

The plan most generally ado|)ted, however, for raising a 
revenue is by a tariflT of rates, proportioning the charge in 
accordance with the probable quantity of water used. The 
Manhattan Company apportion their charge in accordance 
with the number of fire places in the dwellings supplied with 
their water. Thus, small houses, containing from one to three 
fire places, pay five dollars per annum, while houses of the 
largest class pay fifteen dollars ; the average of this charge 
for dwellings is $9 63, if occupied by one family; and for 
more than one familv, three dollars each in addition. For 
grocery stores, ten dollars each ; for bake houses, ten. dol- 
lars for each oven. Factories, buildings, boarding houses, 
taverns, distilleries, breweries, dye houses, &c. according 
to agreement. The laying and repairing of the lateral pipes 
is done at the expense of those receiving the water, and tho 
rates arc to be paid half yearly in advance. 

About one thousand families, in Boston, are supplied 
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with water bj the Boston Aqueduct Company, at an annual 
charge of from ten to twelve dollars to each family.. 

The Providence Aqueduct Company, State of Rhode Isl- 
and, charge ten dollars per annum for a family of six per- 
sons ; and a right to be supplied with water from their foun- 
tain may be purchased for $125 cash, and by paying a due 
proportion annually of the expense of keeping the main 
pipes and fountain in repair. 

The city of Albany is partially supplied with water by 
a chartered company. The water is procured from a creek 
between two and three miles north of the city, and brought 
to the distributing reservoir through a line of six inch iron 
pipe. About 1200 dwelling houses are supplied from this 
source, and the rates charged for the use of the water are 
as follows : 

A three story house, per year, ----*-I600 

Three stories, one room deep, with back building, 14 00 
One and a half story front house, -^- - - J400 
Ordinary three story houses, ---•.. 12 00 
Double two story house, ------- 12 00 

Single two story house, with dormer windows, - 8 00 
One story bouse, -----. ---.QOn 

Stores where the water is used only for drink, - 4 00 

The above rates are for a single family only ; for every 
additional family in a house, three dc/llars for each, and a 
further charge of two dollars for every family more than two. 
Boarding houses and hotels pay from sixteen to sixty dol- 
lars. Brewers pay fifty dollars per year, and two cents per 
barrel in addition for every barrel of beer brewed over one 
thousand. Malt houses pay forty dollars for the first five 
thousand bushels malted, and five dollars for every addi- 
tional thousand bushels. 

Since 1820, the company have divided to their stock- 
hdders from six to seven and a half per cent per annum, 
and their regular dividends may now be safely estimated 
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at seven per cent per annum. For the above information 
the Commissioners nre indebted to the fioliteness of the 
Hon. M. Van Schaick. 

The Commissioners have been furnished by the Hon. 
George Tibbets, Mayor of the City of Troy, with a detailed 
account of the water works nearly completed at that place. 
Troy has advantages, in this reppect, not possessed by New 
York. The Water of the Hudson, by which the city is 
bounded on the west, is of the best quality, and there are 
besides a number of streams having their source in the 
highlands to the east of the city, whose waters are perfectly 
soft and pure ; and the capacity of which is equal to the 
wants of the present, and perhaps the future population of 
the place. The stream selected fur the purpose of supply- 
ing the citizens with water is the Piskawin Creeks and the 
distributing reservoir is placed on its margin,about one third 
of a mile east of the city, and at an elevation of one hun- 
dred feet above tide, and about seventy-three feet above 
the plain upon which mosl of the city buildings are erected. 
The reservoir will hold about 1,900,000 gallons ; and the 
minimum supply of the creek at an unusually dry time, was 
840,000 gallons per diem, which will allow 56 gallons per 
day to each soul, estimating the population at 15,000. 

The main, which first receives the water, is sixteen 
inches diameter where it enters the reservoir, tapering 
down to tvvelve inches at the other end. The mains run- 
ning through the several streets, vary from twelve to three 
inches diameter, according to circumstances. It has been 
accrtained at Troy, that a 12 inch main, with a head of 78 
feet, will discharge from the reservoir and deliver into the 
city 1,500,000 gallons every twenty-four hours. 

The whole cost of the Troy Water Works, viz. for tbe 
purchase of land and water rights, building the reservoir, 
and laying the main pipes through the city, will amount 
to about $115,000. The annual expense of attending the 
works is but |800; five hundred to a Superintendent, and 
three hundred to a Clerk. 
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The rates at which the water is furnished are as follows : 
for a single family, who pay for laying the lateral pipes, 
$5 50 per annum. If the expense of laying the lateral 
pipes is paid by the Corporation, $6 50 per annum. For 
Hotels, from 15 to 60 dollars each ; Breweries, $40 ; Livery 
Stables, $15 ; Distilleries, $50 ; Tannarief , $20 ; Dyers, 
$15 ; Manufactories using a steam engine, from 20 to 40 
dollars per annum ; for water used by masons in the erec- 
tion of new buildings, five cents per thousand for all the 
bricks worked up, and five cents for every hundred feet of 
stone wall. 

These rates are uncommonly low, and are warranted by 
the great facilities for obtaining the water, and the moder- 
ate cost of the works. 

It reflects much credit on the municipal authorities of 
Troy, that they - have thus preserved to the inhabitants a 
control over the supply of this necessary and indispensable 
article of consumption, at a moment too when it was about 
being wrested from them by a chartered company. It ap- 
pears an act was passed, 1829, incorporating a company 
for supplying the city of Troy with good water, delegating 
to it all the necessary powers and privileges for carrying 
the same into effect. The Common Council of Troy, how- 
ever, aware of the evils experienced from joint stock com- 
panies in other cities where they exist, obtained an act of 
the Legislature in 1832, authorizing the Troy Water 
Works Company to convey to the Corporation of the city 
all their rights, title and interest held under their charter ; 
and, at the same time, investing the Corporation with the 
necessary power for acquiring the requisite land and water 
rights; raising such sum of money, by loan, as might be re- 
quired, and authorizing the passage of such ordinances re- 
lative to the introduction, distribution, and use of the water, 
as they might deem necessary and useful. The company 
for. bringing in the water, therefore, consists, as it ought, of 
all the citizens of Troy, and each individual, through their 
representatives in the Common Council, has now a voice 
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and interest in the measure, of which they would have been 
forever deprived, under a private corporation. * 

It appears then, that the average rate charged by the Man- 
hattan Company of this city, is - - 
By the Boston Aqueduct Company, 
By the Providence Aqueduct Company, r 

By the Albany Water Works Company, 
By the Corporation of Troy, - - - 

By the Corporation of Philadelphia, (see page ) 

$55 20 

Making a general average of $9 20. Thus we are enabled 
to ascertain the average charge for water supplied a single 
family, by six of the companies established in different 
parts of the United States. The rate demanded^ of other 
nvater-takers appears to be regulated by the probable 
quantity of water used, and can, therefore, only be estima- 
ted by conjecture, when, as in the present case, there js no 
positive or certain data to build upon. 

The Commissioners have been at great pains to collect 
from the various sources in our own country and abroad, in- 
formation on the operation of supplying water by artificial 
means, in order that they might the better perform the du- 
ties required of them ; but they are compelled to confess, 
that the knowledge they have acquired is by no means so 
satisfactory and full as they could wish, or had a right to 
expect ; owing, in part, to the few publications on the sub- 
ject, and the brief and general manner in which it has been 
treated by such as have appeared in print ; and, perhaps, 
to the fact that most of the water companies are private 
incorporations, whose objects are better answered by an 
increase of dividend to their stockholders, than by bene- 
fitting the public, or disseminating useful information rela- 
tive to the conducting of their affairs. 

The Commissioners have been enabled to glean some 
general information as to the rates charged, and the in- 



Doc. No. 44] 374 

Gome received by the London Water Works Companies, 
derived fmm extracts of a *^ Report of the Commissioners 
appointed to inquire into the state of the supply of water 
in the metro|iolis/' made on the 21n of April, 1828. This 
inquiry was instituted by order of tlie British Government^ 
in consequence of a %'ery general complaint of the impurity 
of the water drawn from the river Thames, and in some 
instances, of the limited supply. 

The following table has been compiled from such por- 
tions of the report alluded to, as appear in ^* An Historical 
Account of Sub-ways'' printed, London, 1828; and in a 
*^ Treatise on the Police and Crimes of the Metropolis, 
printedi London, 1829. 
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The average quantity of water supplied each water-taker 
on the north side of the Thames, as appears by the pre- 
ceding table, amounts to 179 gallons per day; while on the 
south side it only amounts to 90 gallons per day. The 
reasons given why the supply is so much less on the South- 
wark and Surry side of the river, than on that of the Lon- 
don and Westminster side, are, that the houses are much 
smaller, the streets not so frequently washed, the quantity 
supplied for use at fires is much less, the service to the 
houses by some of the companies is only periodical, or once 
in each week, when it is stored in cisterns or other vessels 
for future use; and to which may be added, perhaps, that 
there is less used for bathing establishments and manufac- 
tories. / 

The average rates on the north side vary from five dol- 
lars and eighty cents to thirteen dollars and fifty-six cents ; 
and on the south side, from five dollars to four dollars and 
twenty-five cents ; the general average being about eight 
dollars. The total earnings of the five companies on the 
north of the river Thames, it appears^ average rising eight 
per cent, on the capital employed ; the nett earnings, how- 
ever, after paying all expenses, and deducting one and one- 
eight per cent, on the capital for wear and tear of ma- 
chinery, only amounts to $524,457, or about four and a 
half per cent, on the capital. If the reserved fund of one 
and one-eight per cent, on the capital be added to the nett 
earnings, it will increase the amount to $654,259, or about 
five and a half per cent, total gain, on the capital em- 
ployed. 

The Companies on the north of the Thames employ 
fifteen steam engines, which exert a power of 1105 horses; 
and those on the south side employ six steam engines of 
235 horse power. It appears to be necessary therefore, 
that twenty-one of these powerful machines, equal to the 
strength of 1340 horses, should be in constant operation, 
in order to raise the quantity of water daily consumed in 
the British metropolis. Seven of these companies have to 
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raise the water of the Thames to a height of 80 to 120 
feet by steam power, which may be the cause why the an- 
nual expense of keeping the works in operation, is as heavy 
as it appears ; and when we take into yiew the large 
amount of capital seeking investment in England, and the 
low rate of interest demanded, it is by no means strange 
that four and a half per cent, should be considered a suffi- 
cient remuneration for its use ; but when we are told by 
Dr. Rees, in his Encyclopoedia, that '' the original value of 
the shares in the New River Water Works, was one huiT- 
dred pounds each, and that at present they are worth one 
hundred times that value ;" and by the author of ''An his- 
torical account of sub-ways," that '' a share, which was 
originally purchased for one hundred pounds, has been late- 
ly sold for fifteen thousand, and their Value being still in- 
creasing," we are unable to account for the result produced 
by the foregoing table as it respects the nett earnings of 
the companies. The capital must have been materially 
increased since the completion of the works, or the income 
erroneously stated. 

The Commissioners will venture a conjecture on the 
subject, however, which they think will prove to be correct. 
They find it stated in the ''picture of London, by T. Brit- 
ton," that the original capital of the New River Company 
was £500,000 or $2,222,223, which is less than half the 
amount of the capital reported to the British Commission- 
ers by this Company. It is presumed, therefore, that the 
capital first invested in the works, is that upon which the 
dividends are made, and the difierence between that and 
the amount reported, is made up from additional expendi- 
tures, for new and increased machinery ; the replacing 
their wood pipes by iron, extending their works, &c. all 
which expenditures are made from the earnings of the 
company, or from what is termed the " reserved fund," 
and not from any additional capital paid in by the stock-' 
holders. This, we think, will appear to be the fact, from 
-a view of the items, composing the following estimate of 
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the capital employed by the New River Company, as sub 
mittcd to the Parliaiiicnt of Great Britain. 



To capital as estimated in 1815, • £846,640 7 

" '* since exjiended, Fereday for iron, 127,918 
" Pipe laying account, . . 52,994 

" value paid for cocks, . . 3,849 19 

*' expenditures in machinery 

and buildings, . . • 9,019 

** value of pipes purchased 
of other companies, when 
they abandoned the supply 
of that district, now serv- 
ed by this company^ £102,042 6 3jr 
Deduct proportion of the 
above stated capital, sold 
to various companies, when , 

this company abandoned, 58,940, 6 3 — 43,102 6 0| 



Total, £1,083,52 123 Oi 



If our supf)osition be correct, this company, and proba- 
bly all the others, have been paying their original stock- 
holders eight and a half per cent, on their capiatal, which 
would amount to $188,889, instead of four and a half, as 
made to appear by the statement of their receipts and ex- 
penditures exhibited by the above table. Tliis may possi- 
bly account for the great rise in the price of shares as pre- 
viously stated. 

It may be useful to state briefly the grounds of complaint 
against these companies by the citizens of London. One 
of the {principal complaints is, the foul state of the river 
water. It is averred that 139 common sewers discharge 
the contents of the privies, water closets, and the wholo 
filth of the city into the Thames, within the districi from 
whence the water is taken ; that it is loaded with matter, 
has a bad smell, and requires time to settle before it can 
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be used. That the avowed object had in. view by Pariia« 
ment in creating so many companies, for suppl) ing the me- 
tropolis with water, was to encourage competition ; as it 
is only from competition that the public are well served* 
It ap|>ears, however^ that after confipeting with each other 
for a few years, during which time the citizens iiad no rea*- 
son to complain^of the quality, quantity, or price of the 
article, thty finally combined together; divided the cjty^ 
into eight districts, assigning one to each company, and' 
entered into mutual bonds to supply only the district thus 
assigned^, and no other, under a forfeiture of a heavy pen^ 
alty, '*by which all Competition was put an end to, and a 
complete monopoly of this necessary of life virtually estab- 
lished."^ 

In other respects, the companies act as distinct and se- 
parate corporations. Each company charges such price as 
they may deem proper ; and this may account, in a mea- 
sure, for th^ difference in the rates. No twd companies 
agree in the amount of rates ; the price they may charge 
ia unlimited, and the quantity of water furnished, in many 
instances, uncertain. Their rates are not regulated by the 
quantity of water consumed, or by the distance conveyed, bu| 
appears to be left at the option of the agents of the com«^ 
panics to charge what they may deem proper. There is, 
therefore, no check upon them, by the fear of competition, 
or the loss of custom, to induce them to moderate the price, 
increase the supply, and improve the quality of the article, 
which, it is averred, has materially deteriorated since the 
combination. 

The influence of the officers of these companies, backed 
by that of their stockholders, prevented any measures be- 
ing adopted to reform the abuses complained of. The 
complaints were answered by a Parliamentary Committee, 
that by the peculiar undertakings of the companies for the 
supply of water, when large capitals must necessarily be 
vested in fixed machinery, the principle of competition, 
in its application, to such companies, could not be admitted 

H 
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without strong guards, or the risk of destruction to the 
competin<c parties, and thereby, ultimately, of a serious in- 
jury to the public. That is to say, the vital importance of 
a supply of pure water to the inhabitants, is of less moment 
than the effects of a competition by new companies upon 
the interests of the old ones. 

The evidence thus afforded by the foregoing facts, and 
others that might be reverted to in our own country, of the 
effects produced by placing a monopoly of this necessary of 
life into the hands, and under the control of private incorpo- 
rations, ought to be, and the Commissioners hope will be» 
the means of stimulating the Common Council of this city 
to a final issue in the matter. Water is one of the elements, 
full as necessary to existence as light and air, and its sup- 
ply, therefore, ought never be made a subject of trade or 
speculation. 

The Commissioners have derived much useful infer ma* 
tion from the reports of the Watering Committee of the 
city of Philadelphia, and from Frederick Graff, Esquire^ 
the able Superintendent of the works at Fair Mount. Thia 
gentleman has promptly answered every inquiry of the 
Commissioners, and furnished them with the annual re- 
ports, made to the Select and Common Council of that city^ 
from 1830 to 1834 inclusive. These reports form the best 
data extant, that have come to the knowledge of the Com- 
missioners, upon which to calculate the probable amount 
of revenue that will accrue to this city, upon the comple- 
tion of the works for supplying it with pure and wholesome 
water. 
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The liberal scale adopted in Philadelphia, for supplyiiig 
the inhabitants with water, reduces the income much be* 
low what it would be, if a fair remuneration was required 
from all who receive it. In the city proper, the rates are 
remarkably low, a dwelling containing a family of six per- 
ons being charged only five dollars per annum. Dwellings 
on the rear of lots, and not fronting any street, three dol- 
lars ; and the sam^ for houses fronting on courts or hbuses 
built in the center of a block, forming three sides of a hol- 
low square, the fourth side being the passage to the street. 
Those who have a stable back of their dwellings, and keep 
two horses, pay for their dwellings five dollars, for two 
horses five dollars, and one dollar each for any additional 
number ; for a bath, three dollars ; and for the privilege of 
washing pavements, yards, watering garden, &c. two dol- 
lars ; making together fifteen dollars per annum. No person 
pays for the water except it is brought to his premises. For 
public use, there are 400 hydrant pumps, distributed in dif- 
ferent parts, of the city, which, according to the estimation 
of Mr. Graff, supply, on an average, ten families each, or 
4000 in the aggregate. This is evinced by the fact, that not 
more than half the dwellings in the city proper take the 
water on the premises, while in the districts where there 
are no hydrant pumps erected, the houses are far more gen- 
erally supplied than in the city. There are also 713 fire 
plugs in the city and districts, ready for use at all times and 
seasons; and notwithstanding this liberal supply and very 
moderate charge, the income for 1833 amounted to 
$85,153. 

In preparing the foregoing table, and bringing together, 
under their proper head, the different descriptions of water, 
takers in the city proper, and the four districts of Spring 
Garden, Southwark, N6rthern Liberties and Moyamensing, 
the average rates, in several instances, will range higher 
than those we have stated as charged for dwellings, horses 
and baths, &c. in the city proper. The cause of this arises 
from the fact, that inasmuch as the districts are not called 
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on to pay any portion of the taxes levied to discharge the 
interest on the city debt, created for constructing the works, 
they are required to pay a rate fifty per cent, greater than 
that charged in the city. If the city pay five dollars for a 
dwelling, the districts pay seven and a half, and so in pro- 
portion for other privileges. 

The data upon which the rates are calculated, is 180 gal- 
lons daily for a family of six persons. Manufacturing esta- 
blishments, livery stables, hotels, &c. are rated in accord- 
ance with the probable consumption of water, on the afore- 
said data ; thus, if a water-taker use four times the^quantity 
that a family of six persons would use, say, 720 gallons, he 
will pay twenty dollars, and in the same proportion for a 
greater or less quantity. 

The Commissioners have compiled the following table, 
relative to the probable receipts in this city, based on the 
best information they have been enabled to collect on the 
subject, and trust it will approach sufficiently near the re- 
ality, in the aggregate at least, to authorize the arrival at a 
conclusion, what will be '' the probable amount of revenue 
that will accrue to the city upon the completion of the 
works." 
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DESCRIPTION OP WATER- 
TAKERS. 



Dwelling houses, 
Back tenements, 
Taverns, . - - 
Baths, 

Livery stables, 
Horses, ... 
Manufactories, 
Bake houses. 
Hatters, - - * - 
Sugar houses. 
Brew houses, 
Tanners, curriers, and mo- 
rocco manufactories. 
Dyers, . - - 

Distilleries, - - - 
Printing offices, - 
Steam engines. 
Slaughter houses, - 
Soap and candle factories. 
Porter cellars,. 
Marble and stone cutters, 
School houses. 
Large hotels. 
Boarding houses. 
Boarding schools. 
Victualling and refectories. 
Shipping, - - - 
Gas works. 
Chemical works. 

Total, - - 



S 

Pi 



M 



e 



20,000 

2,000 

2,646 

2,000 

86 

4,000 

70 

267 

73 

7 

12 

20 

20 
63 

178 
60 

100 
68 
10 
43 
68 
40 

240 
22 

100 

4,634 

2 

1 



if 



o. 



$8 00 
4 00 

15 00 
4 00 

62 00 

1 50 

90 00 

12 00 

16 00 
160 00 
300 00 

40 00 

30 00 

100 00 

10 00 

35 00 

12 00 

60 00 

10 00 

35 00 

16 00 

160 00 

10 00 

10 00 

25 00 

8 00 

1,000 00 

800 00 



! 

"s 

I 

$160,000 00 
8,000 00 
39,690 00 
8,000 00 
4,600 00 
6,000 00 
6,300 00 
3,204 00 
1,095 00 
1,050 00 
3,600 00 

800 00 

600 00 
6,300 00 
1,780 00 
2,100 00 
1,200 00 
3,480 00 
. 100 00 
1,506 00 
1,020 00 
6,000 00 
2,400 00 

220 00 

2,600 00 

36,272 Oa 

2,000 00 

800 00 

1. I 

$310,616 00 
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The above average calcalations in most cases are found* 
ed upon information derived from personal inquiry at the 
houses^ hotels, taverns, livery stables, shipping, merchants, 
&c. as to the amount annuaHy paid for wrater obtained from 
the water carriers, and other sources of supply, and as to 
the sum that would be willingly paid for water^ if brought 
to the premises or establishments of the persons inquired 
of; atid the rates, as near as could be ascertained, are such 
as the, different descriptions of water-takers appeared wil- 
ling tf^^pay. The natural wish, however/ to. obtain the ar- 
ticle on the loivest possible terms, operated, as the Com* 
rotssioners think, to reduce the rate below what the real 
value of the water would be to the taker. 

^y the act under which they hold their appointmentt the 
Commissioners are required to report ^* the reasons akMl 
calculations upon which their opinion and estimates may 
be founded;" and in complying with this provision, it will 
be necessary to state briefly the reasons which have led to 
the result arrived at on each iteni in the foregoing tal)le ; 
aodf 

1. Dwelling HousEiS. In order to ascertain the number 
of dwelling houses, store houses, &c. they have procured a 
correct measuremjent of t)ie whole front line of the several 
Afreets below and including twenty-first street ; and as 
there are many houses built two on a lot of 25 feet front; 
and others three on two lots, they have presumed that 
!^ feet frontj by 75 feet in depth, would be a fair aver- 
age of the whole. The front ground within the limits der 
signaled, exclusive of that occupied by^ markets, churches 
and public places, measures lySlGi^Sd feet ; and, upon this 
dt9^ta, there are 4^,216 building lots of 20 by 75 feet ; and 
upon the presumption that they are all built upon, there 
would be that number of houses, stores^ &c* to be supplied 
with waier^ The number of vacant lots in the fourteen 
lower wards of this city were stated by Williams, in his Re- 
gister for 1831 9 at 6353, many of which must now be bc- 
eupied by buildings ; but as the Commissioners have ex- 
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tended the line in the 12th Ward, say from 14th to Slst 
street ; and in order that their data may be as correct as 
practicable*, they have obtained an estimate from the books 
of the Assessors, showing the number of lots unoccupied in 
each Ward, and within the prescribed limits, when the 
Assessors made their examination in the early part jof the 
last summer. The result is that there were 10,614 lots as- 
sessed as vacant, or, upon the principle of allowing only 
twenty feet for a front on the street, there must be 12,737 
unoccupied lots, leaving the estimated number presumed 
to be occupied by buildings, that will require to be furnish- 
ed with water, at 30,479. The Commissioners, however, 
have adopted 20,000 as the number to be supplied ; leav- 
ing the 10,479, and such of the vacant lots as may be built 
upon before the project shall be completed, as contingen- 
cies, to supply any deficiency which may result from errors, 
if any, in the calculation. 

2. Back Tenements. It is notorious] that there are 
many of this description of houses built on the rear of lots, 
and on alleys extending from the street to the rear of, and 
for the whole length of the lots thus occupied. They are 
principally tenanted by poor families ; and the Commission- 
ers have accordingly reduced the rate on such buildings to 
a moderate amount. 

3. Taverns. There were 3146 tavern and excise licen- 
ses issued in 1833: we deduct from this 500 for hotels, for 
those who only take the excise license, and for small taverns ; 
and have^sti mated the number that would pay an advanced 
price for the water, at 2,646. 

4. Baths. We find there are 1455 private baths in- Phi- 
ladelphia, and cannot doubt, therefore, when we consider 
the healthful effects arising from the enjoyment of this lux- 
ury, and that the population of this city is three times 
greater than that of the city proper of Philadelphia, but that, 
the tow rate at which a bath may be procured will induce 
a much larger number to claim the privilege of one or more 
on their premises than we have estimated^ The public 

J 
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baths, of which there are several in this city, (and there 
would be more if a plentiful supply of soft water could be ob- 
tained) will add several thousand dollars to our estimate on 
this item. 

5. Livery Stables. There are 86 of these establish- 
ments in this city, where about 3000 horses are maintain- 
ed. They consume a large quantity of water, and pay for 
it from 25 to 100 dollars each stable. A number of them 
obtain their water from the public pumps, others from the 
Manhattan Company, but none, as we would Ijearn, but 
would willingly pay a fair price for a pure article. We have 
estimated the low rate of one dollar and fifty cents per 
horse, and find the average of the eighty-six stables will be 
about $52 each. 

6. Horses. There were 3200 cartmen's licenses issued 
in 1833. If we^add to these the horses kept by merchants, 
gentlemen, and others, the number of horses that would 
require the use of the water, as the Commissioners think, 
would not fall short of 5000; they have stated the number, 
however, exclusive of those kept in livery stables, at 4000, 
and the rate per annum at the small sum of one dollar and 
fifty cents each. 

7. Manufactories. It appears there are about sixty 
silver smiths and jewellers in this city, who use in the prose- 
cution of their business, a large quantity of water daily. 
Some of them are supplied from wells on their own pre* 
mises. One house, who uses 100 gallons per day,would wil- 
lingly abandon their well, and pay for water delivered on 
the premises $100 per annum. Type and stereotype foun- 
ders, about ten, who would be willing to pay $25 per an^ 
num. The general average of the whole would be about 
$90 per year for each. 

. 8. Bakehouses. There are, as near as could beasccr* 
tained, 267 bakehouses, each of which consume a consid- 
erable quantity of water per day, and would be willing to 
pay ten dollars per annum for a supply. But, as the Man* 
hattan Company charge ten dollars for each oven used bjr 
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a baker, and as many of them employ more than one, the- 
Commissioners have fixed the rate at $12 per annum. 

9. Hatters. There appears to be but few hat manu- 
factories in this city, the business of making hat bodies 
being generally transacted in the country, where a plenti- 
ful supply of water may be obtained. The number of 
finishing establishments is about 73, who would be willing 
to pay $15 per annum each. 

10. Sugar Houses. As near as the Commissioners 
could ascertain, there are but seven sugar houses. It was 
difficult to obtain correct information as to the quantity of 
water used by these establishments. The result of our in- 
quiries was, that on an average, they would be willing to 
pay about $150 per annum for a supply. 

11. Brewhouses. The number of brewhouses at pre- 
sent, are twelve, who use from 30 to 80 barrels, or 900 to 
2400 gallons of water daily. One of these establishments 
paid the Manhattan Company $300 per annum for a sup- 
ply from their works. This water proving unfit for the 
purposes required, it was abandoned, and carts employed 
to bring water from the wells in the upper part of the city, 
at an annual expense of from four to five hundred dollars. 
The average which the brewers would be willing to pay 
for soft water delivered on their premises is about $300 
per annum. Since the foregoing was written, one of the 
Commissioners received a letter from a house extensively 

-engaged in the brewing business, in which they state, '^ that 
sooner than be without the Croton water, they would be 
willing to pay four or five hundred dollars per year for the 
use of it in their brewery, and they have no doubt but all 
the other brewers in the city would be willing to pay for it 
as liberally as they would." 

12. Tanners, Curriers and Morocco Manufac- 
turers. We are informed, there is but one tan-yard now 
in this city, and nineteen curriers and morocco manufac- 
turers, and that they use on an average, 82 hogsheads of 
water per day, for which they pay five hundred and eighty- 
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five dollars and fifty cents per annum, and would be wil- 
ling to pay fifty per cent, addition, or forty dollars per an- 
num each, could a soft and pure article be obtained, instead 
of thi^t now in use. 

13. Dyers. But little information could be elicited from 
this class of artists. The Annual Register for 1834, gives 
the number at forty-three. In order, however, that our es- 
timate may be within, rather than exceed the probable 
number, we have stated it at twenty, and the presumed 
sum they would be willing to pay per annum, at thirty dol- 
lars each. 

14. Distillers. By the New- York Annual Register, it 
would appear there are 63 distillers in this city ; this, how- 
ever, must include both small, such as cordial distillers, 
and also the large establishments ; and we have, therefore, 
adopted i^n average rate of one hundred dollars, although 
we are informed, it costs the large establishments from five 
hundred to one thousand dollars annually. Mr. Cram, who 
is engaged largely in the business, stated to one of the 
Commissioners that he would gladly pay for the water used 
in his distillery, which is about five hundred hogsheads daily, 
one thousand dollars per year, and that he was satisfied 
several others in the same business with himself, would 
find it their interest to do the same. 

15. Printing Offices. From the same source, viz. the 
Annual Register we derive the information that there are 
about 178 of these offices, which we have presumed would 
be willing to pay ten dollars each for a supply of pure and 
wholesome water. 

16. Steam Engines. There are sixty of these machines 
used for various mechanical purposes in this city, exclusive 
of those employed in raising water for distilleries, sugar 
refiners and marble manufacturers, which are included un- 
der their proper heads. They consume about 45,000 gal- 
lons of water daily, which would be equal to the allowance 
of 180 gallons per diem to 250 families. The average 
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which ought to be paid for each engine is about thirty-five 
dollars annually. 

17. Slaughter Houses. It appears there are about 
two hundred and thirty-seven butchers in this city, and 
about one hundred slaughter houses, which we have pre- 
sumed would be willing to pay the same price for a supply 
of water, as that charged in Philadelphia, which is twelve 
dollars per annum. 

18. Soap and Candle Factories. There are but 58 
of these establishments in the city. Some of them pay one 
dollar per day for pumping water from wellsr which would 
amount to more than three hundred dollars per year; 
while others say, it does not cost them more than forty 
dollars per annum. We have taken the average, which ' 
they would be willing to pay, at sixty dollars. 

19. Porter Cellars. We are able to discover only 
ten of these establishments, and they use but a moderate 
quantity of water,. and would be willing to pay not exceed- 
ing ten dollars per annum for a supply. 

20. Marble and Stone Cutters. We have ascer- 
tained that there are ten manufacturers of marble, who 
use, on an average, about 400 gallons of water each per 
day. Their present supply is- obtained from wells, on their 
premises ; but they would willingly abandon the wells, and 
pay one hundred dollars per annuum, for a supply deli- 
vered at their establishment. There are also thirty-three 
stone cutting establishments, which use, on an average, 
fifty gallons of water per day, and would willingly pay fif- 
teen dollars per annum for a supply. The average for 
the forty-three is about thirty-five dollars per year for 
each. 

21. School-houses. There are twelve public schools, 
twenty-three primary, and seven African free schools* 
There are also twenty-six classical schools. These schools, 
the Commissiners have presumed, would willingly pay at 
the rate of five cents per day for a supply of wholesome 
water for their pupils, or fifteen dollars per year. 
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22. Large Hotels. The Register for 1834, gives the 
number fifly-six ; but our information is, that there are 
about forty of these establishments, which consume from 
100 to 300 gallons of water per day, which is supplied by 
the water carriers, at two cents the bucket, or one dollar 
twenty-five cents the hogshead, amounting annually from 
fifty dollars to four hundred dollars. Son^e of these hotels 
are supplied by the persons who serve them with milk, by 
which they obtain water on more moderate terms than 
others. Tammany Hall, where there is a hogshead a day 
consumed, and which would cost, in the ordinary way, ris- 
ing four hundred dollars per annum, pays the milkman 
seventy-two dollars, and the Manhattan Company forty 
dollars, making a total of only one hundred and twelve 
dollars. Washington Hotel is supplied in jthe same man- 
ner. The Commissioners think, however, they may safely 
place the average rate for large hotels at one hundred and 
fifty dollars per annum. 

2 i. Boarding-houses. There are about 240 of these 
establishments, which must consume an extra quantity of 
water each day, and for which they ought to pay ten dol- 
lars per annum. 

24. Boarding-schools. The Register so often refer- 
red to, informs us there are twenty-two female seminaries 
in this city, most of which, if not all of them, board the 
whole or a part of the students, and they will, therefore, 
require an extra supply of water. We have, accordingly, 
placed the annual charge at ten dollars, something higher 
than that for a single family. 

25. Victualling and Refectory Houses. There 
appears to be about one hundred of these houses in this 
city, which must use a considerable quantity of water 
daily, and the Commissioners have presumed that twenty- 
five dollars per annum would be a moderate charge to 
those establishments, for supplying them with a whole- 
some and pure article. 

26. Shipping. We have been informed at the Custom 
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House, that there are about 1034 clearances for foreign 
ports, and about 3500 coasting clearances during the year ; 
the former pay for water, per annum, as near as we could 
learn, from ten to fifty dollars each, and the latter, from 
one to three .dollars each, making a general average of the 
whole about eight dollars for each vessel per annum. 

27. Gas Works. There are but two of these estab* 
lishments, the New- York Gas Light, and the Manhattan 
Gas Light Company. The quantity of water used by the 
New- York Gas Light Company, is 20,000 gallons daily. 
They are, at present, supplied from a well on their own 
premises, the water being raised by the power of steam, 
at an expense of eight hundred dollars per annum, exclu- 
sive of the interest on the cost of the engine, &c. We have, 
therefore, fixed the rate to be paid by these companies, at 
one thousand dollars per annum. 

28. CHEiffiCAL Manufactory. There is but one of 
these establishments in this city, known to the Commis- 
sioners. The company use large quantities of water, part- 
ly obtained in the same manner as at the gas works, but, 
as it is stated, at an expense of about six hundred dollars 
per annum. We have, accordingly, fixed the rate at eight 
hundred dollars. 

It is upon these data, which the Commissioners have at- 
tempted to elucidate, they have founded their calculations 
and opinions, that when the project shall have been com- 
pleted, the eventual receipts will more than pay the interest 
on the capital expended, and the annual cost of attending 
the works ; and, in due time, leave a surplus for the re- 
demption of the debt that may be incurred. 

An opinion is gaining ground with many of those who 
require large quantities of water for conducting their bu- 
siness, that the supply on this island is annually diminish- 
ing. The Commissioners have understood that, at '^he 
chemical works on the .North river, at 33d street, and at an 
extensive turpentine distillery on the East river, some dis- 
tance above the Alms House, water cannot be procured in 
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sufficient quantity from the large wells on their premises, 
where, but a few years past, it was obtained in abundance ; 
and, consequently, they are now compelled to cart a por- 
tion of their water from a distant place on the island. At 
the gas works, situated on the Collect grounds, where they 
have a well twenty feet in depth, by eighteen feet in di- 
ameter, which, until the present season, furnished water 
freely, enabling the engine to raise 20,000 gallons in ten 
hours, now requires fourteen to sixteen hours to raise the 
same quantity ; and in order to continue the supply, it has 
been found necessary to return the water to the well after 
using it for condensing the gas. The Commissioners are 
also informed, that the Corporation well on 13th street, 
which formerly yielded 120,000 gallons of water each day, 
will now only produce from five to ten thousand. To re- 
medy this evil, a well has been sunk at Jefferson Market, 
which has deprived most of the wells in that vicinity of wa- 
ter ; thus drying up one source of supply, in order to increase 
that of another. These are important facts and ought not 
to be lost sight of by the municipal authorities, or by the 
people of this metropolis. 

The Commissioners have experienced some difficulty in 
ascertaining during their inquiries, the quantity of water 
used, and the price that would willingly be paid for a sup* 
ply by certain establishments, arising from a fear in those 
inquired of, that fall and correct information might operate 
to increase the rate of charge upon those communicating 
it; and it may be proper, therefore, to keep this fact in 
view, while examining the foregoing table of rates. But 
whatever may have been the different opinions expressed 
as to the rate which ought to be charged, there appeared 
no difference in sentiment as to the propriety, utility and 
aecessity of procuring a supply of good and wholesome 
water for this city. As far as the information of the Com- 
missioners extends, all are in favor of the project. 

That there are many establishments in this city which 
have escaped the notice of the Commissioners, and which 
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would readily take the water, should the project be carried 
into effect, is by np means improbable ; and that thero 
would be numerous manufacturing e.'^tablishnients rising np 
in the suburbs of this city if a sufficient supply could be 
obiained, can hardily bo doubted by^any* This, then, is 
an additional consideration to be kept in view, while estiitia^ 
ting the future receipts that may accrue to the city on tho 
completion of the works. 

It will probably require a few years after the works shall 
be completed, before the income will meet the interest on 
the capital expended. This is the natural result of all new 
undertakings. The doubts entertained of their utility, al- 
ways retard their general use, until time and observation 
convince the public of their advantages and benefit. This 
was, in a measure at least, the case on the application of 
steam power to the propelling of vessels ; on the use of gas in 
lighting our houses and srcets, and on the first construction 
of canals and rail roads. Strong doubts were entertained of 
their success, and some time was required before the pub- 
lic prejudice could be allayed. They eventually succeeded, 
however, and are now among the most prominent improve- 
ments of the age. 

We are informed, that when Hugh Middleton, the pro- 
jector of the New River Water Works, applied to the Cor- 
poration of London, for a transfer of the power granted 
them by parliament, to supply the city with pure water, 
they readily made the transfer, but privately laughed at 
him for undertaking what they deemed visionary, if not 
impracticable. Posterity, however, enjoy the benefit ^nd 
advantage of this great work, effected through the perse- 
verance of an individual, and the Corporation having lost 
their birthright, are not only bereft of the credit, as well as 
the privilege and control, but the profit of the project also. 

The receipt of the Fairmount Works, Philadelphia, al- 
though they have been in operation a number of years, 
have not, as yet, paid the annual expenditure. That city, 
however, has adopted the true principle, in this matter. 
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namely, that health* is of more value to the citizen than 
gohl, and they have accordingly furnished the water m 
abundance, and on the most reasonable terms, depending 
on annual loans for. coin|>lcting the works, and on taxes 
to pay* any deficiency in the interest on the debt thus creat- 
ed, rather than resort to an increase of the assessment 
apon those whu use the water. 

A work of this nature is a boon to posterity of the first 
magnitude ; and it isliut reasonable and just, therefore, as 
they will reap the benefit of the project, and be enabled, 
as the population increases, and the income augments, to 
discharge the debt, without inconvenience, that the first cost 
of the works should remain a lien on those who succeed us. 
The only obligation .on the present generation, construct- 
ing a work of this magnitude and importance, is, that they 
pay the interest on the debt incurred, leaving the principal 
to be provided for by those who come after them. 

The Fairmount Works arc rapidly approaching that 
state, when their income will, at leastj pay the interest on 
the debt, if not all necessary annual expenditures ; and, in 
order that the Common Council may be enabled to form 
a judgment, by what has been effected at those works, of 
what may reasonably be expected here, should the project 
of supplying this city with pure and wholesome water be 
carried into effect, the Commisssioners have compiled, from 
reports furnished them by Mr. Graff, the following table, 
shewing the increase in the number of water-takers annual- 
ly, and the revenue received each year, from 1828 to 1833 
inclusive. 
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8,769 




151,019 75 




1829 


9,633 


864 
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$5,69504 


1830 


10,343 
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63,613 75 


6,898 96 


1831 


11,406 


1.063 


70,403 75 


6,790 00 


1832 


12,492 


1,086 


77,567 75 


7,164 00 


1833 


13,584 


1,092 


85,153 00 


7,585 25 



By tho foregoing tabic, it appears that the number of 
water-takers in 1828 was 8,769 ; when, in 1833, they 
amounted to 13,584, being an increase of 4,815; and the 
income in 1828 was only $51,019 75, while, in 1833, it 
amounted to $85,153 ; having increased in five years 
$34,133 25, or on an average $6,826 65 per annum. That 
there will be no diminution of this annual increase for many 
years to come, is evinced by the. fact that n't more than one 
half of the population of the districts are now supplied, and 
scarce a moiety of the dwellings of the city proper take the 
water on the premises. We have hecn informed, since the 
foregoing table was compiled, that orders have been receiv- 
ed at the office of the Superintendent of the u*orks, to 
extend the conduit pipe? to the district of Kensington, 
which contains a population of about fourteen thousand 
inhabitants. 

The Commissioners believe they have now attended to 
all the preliminary duties required of them by the Act of 
the Legislature, except that provision, contained in the 
fourth section of said act, which authorizes them to make 
conditional contracts with the owners of land, water rights, 
&c. for the purchse thereof at stated prices ; such eon* 
tracts to be binding on the owners, but not on the Common 
Council, unless they shall ratify the same on or before the 
second of May, 1836. The Commissioners have presum- 
ed that no person owning property would be willing to 
bind himself to the performance of a contract so partial in 
its operation as that alluded to ; by which he would hava 
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no choice but n compliance under any circumstances*- 
while the Common Council, ds one of the contracting par- 
ties, would be at liberty to take advantage of evi^nts, and 
either approve or reject the contract at pleasure ; they 
have therefore made no attempt to carry into, effect the 
aforesaid provision. 

The health and comfort of every family in this city is 
so immediately interested in possessing a knowledge of 
the quality of the water they use, that the Commissioners 
have deemed it proper and useful again fo state the results 
of an analysis of the water from the Manhattan and some 
other wells in this city, made by George Chilton, Esq. 
Chemist. 

A gallon of water from the well belonging to the Man- 
hattan Company in Reed street, yielded 125 grains of 
solid matter. 

The same quantity from their well in Sleeker street, 
yielded twenty grains. 

The same quantity taken from the Corporation well in 
13th street^ yielded 14 grains. 

The same quantity taken from four of the city wells in 
the densely populated parts of the city, yielded on an 
average 58 grains each, of solid matter. (See Report of 
1833, p. 368, 370, 374.) 

It would seem that the use of water thus impregnated, 
can be no other than unwholesome, and more or less hurt- 
ful to the digestive organs of those who partake of it, and 
although the injurcus effects may not be perceptible to 
persons in the full vigor of health, it mustbe very pernicious 
to those of dyspeptic habit, or of weak digestion. That 
this is not chimerical, the following extracts from opinions 
of eminent physicians, both in Europe and our own coun- 
try will show. 

Dr. Griffillis says : — with regard to the water wc use, 
xvc cannot be too scrupulous, the purity of this clement * 
being almost of equal importance to us with the air we 
breathe. 



Pr. JP. Hoffman : — ^If there is in nature a li^- . • 
deserves the name of universal, it is, in my opk ™^ 

nion water, of the best and purest kind. The u * ^'^^ 
is so general, and so necessary to us all, that we [^ 
ther live or preserve our bodies sound and healthy \^ 
out it. 

M> Cabanis: — Water loaded with vegetable matter, o, 
with earthy substances, acts in a very pernicious manner 
on the stomach and other organs of digestion. The use 
of it produces different kinds of diseases, both acute and 
chronical ; all of them accompanied with a remarkable 
state of atony or relaxation, and a great debility of the 
nervous system. 

The following extracts are from opinions of the consult- 
ing physicians of Boston, furnished at the request of the 
Mayor of that city. 

Dr. Warren says : — From inquiries, I can state as a 
result to be relied on, that the water commonly used is apt 
to produce and maintain disorders of the stomach and di- 
gestive organs, and that there are cases of these affections 
which cannot be removed so long as its use is continued. The 
operation on articles of food subjected to the action of 
brackish or saline water, must be to some extent injurious. 
Vegetable food especially, when prepared in this way, is 
unwholesome, and may be a cause of positive disease. 

Dr.. Shurlhff: — I believe the water from our wells is in 
a degree unwholesome, predisposing some to calculous 
and others to bilious disorders. The rain water is not fit 
.for use. The soot and other impurities on the roofs thick- 
en it^ and the leaves dye it in such a way that it will hard- 
ly do to wash with. 

Doctor Hay ward: — ^In several cases of obstinate and 
long standing affections of the stomach and bowels, I have 
diricted the patient to use sofl water, instead of the hard 
well water, and have been satisfied that the change has 
produced a very favorable effect. 

Dr. JtandaU :''^There \b, of course, at all times in our 
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^umber of persons, who are safierers from our 

^*^y vr» a great proportion of whom would be relieved 

u •''^^'^'^^ "^y ^'*® introduction of pure country water; 

^ ^ reason alone, in my mind, is sufficient to warrant 

^'^^pense of its introduction. 




'. Shaituck: — ^As labor has built the city, and as labor 
fw maintains the city, I would that the city refresh her 
^iaborers with a full supply of the article as furnished by 
the mountain stream, provided such water can be found 
and conveyed to the city within its convenient means* Let 
the people have this refreshment, with the addition of pure 
air, and all is done that men can do to prevent epidemic 
disease. Putting aside human life and human comfort, one 
sweeping epidemic may injure the property of the city to a 
greater amount than the entire cost of an aqueduct to sup- 
[>ly the city with pure water. 

'* When the dysentery raged violently in the old bar- 
racks at the city of Cork, the care of the sick was entrust- 
ed to Mr. Bell, a surgeon of that city. The troops were 
supplied with water from the river Lee, which, in passing 
through the city, receives the contents of the sewers and 
the houses, and is brackish from the tide which descends 
into the channel. Mr. Bell suspected that the woter might 
have caused the dysentery, and he therefore employed a 
number of water carts to bring water for the troops from 
aspring at a distance, and at the same time prohibited the 
use of the water from the river. From this simple but ju- 
dicious arrangement, the dysentery very shortly disappear- 
ed from among the troops." 

The disease with which the inhabitants of this city wad 
afflicted in 1832 and 1834, is said to be in almost erery 
ca^e preceded by dysentery ; and if the qualily of the water 
used by the soldiers in Cork was the cause of that disease 
among them, why may not the same quality of water, 
when used in this city, have the same effect in producing 
what was termed the premonitory symptoms with usf 
That4he most of the water from our wells and pumps re- 
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ceires the drainings of numerous sinks and cistpools,. which 
filtrate through the earth, and poison the springs, causing 
the water to be brackish, must be admitted; and that it 
contains much earthy and foreign matter heUl in solution, 
is proved hy the analysis of Mr. Chilton,* already referred 
to. The constant use of this fluid, therefore, must be more 
or less injurious to health, and is-as lik^'ly to have been one 
of the causes of cholera in New- York as it was of dysentery 
in the city "of Cork. Why is it that the city of Philadelphia 
experienced so little of this disease, while it raged with so 
much violence with us ? The only way wc can account for 
this diflference in the health of the two cities is, that Phila- 
delphia is supplied with abundance of pure and wholesome 
water, not only for drinking and culinary purposes, but for 
bathing, and for washing the streets of the whole city, 
while New- York is entirely destitute of the means for ef- 
fecting any of these purposes. It is stated by Mr.- Graff, 
the Superintendent of the Water Works, that during the 
months of July and August last, the quantity of water sup- 
plied amounted to seven millions of gallons daily, when the 
ordinary supply did not exceed four millions. No disagree- 
able odour assails the persons who pass through the streets 
of that city ; every thing calculated to annoy the senses is 
swept away by the running stream ; but, in New-York^ a 
person coming in the city from the pure air of the country, 
is compelled to hold his breath, or make use of some per- 
fume to break off the disagreeable smell arising from the 
streets. 

The quantity of water, in order to be effectual, in pre- 
serving the city from disease, must not be limited to the 
ordinary wants of domestic consumption merely, nor ought 
it be restricted to the poor, or those in moderate circum- 
stances, by a high charge for its use ; but on the contrary, 
the quantity supplied should be abundant, the quality good, 
the cost moderate, and to the poor gratis. 

In order to effect the aforesaid object, a portion of the 
interest, at least, on the capital necessary to complete the 
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project, and tho annual expense attending the delivery of 
the water, should be paid by a tax on the real and personal 
estate of the city, in the same manner that the watching, 
lighting and repairing the streets and roads, are paid ; or 
as the expense of the police, criminal courts, board of 
health and public schools are paid. Tiiese are matters in 
which the poor man partakes equally with his rich neigh- 
bor, all being proper and necessary municipal expenses for 
preserving the peace, health, comfort and morals of the 
community; and are of no greater importance in a public 
point of view, than a copious supply of pure and wholesome 
water, an clement admitted on ail hands to be as necessary 
as any of the municipal measures we have enumerated* 

We spend millions for erecting and ornamenting our 
public buildings, while a fourth of the money would raise 
strujctures equally convenient, but not equally ornamental. 
We open public squares and enlarge and widen our streets 
at an immense expense^ in order to increase the health, 
convenience and beauty of the city ; all of which might bo 
saved, if wc were content to live, as our ancestors did, in 
narrow streets, without parks, squares, or public places. 
In thus adding to the convenience and beauty of the city, 
however, and increasing its saliibrity, we act wisely, be- 
cause it improves the health, accommodation and comfort 
of the inhabitants ; but with the most unaccountable in- 
consistency, we submit to the use of water which entails 
upon its recipients more insidious evils than narrow streets, 
plain buildings, or closed parks and squares, merely be- 
cause the cost of procuring a pure and wholesome article 
may add to our taxes a few ceots on each hundred dollars 
of property annually. 

The Commissioners have used every means within their 
power to complete their report and present it at a much 
earlier day than the present ; but owing to the inability of 
the engineers to finish their surveys and examinations by 
the time stipulated in their agreement, the delay had been 
unavoidable, and can now only be remedied by the undi- 
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Tided atenHon and early decisioti of the two boards oi 
Common Council. 

The bad quality of our common well water ; the fact 
that the supply from the usual source is annually lessening, 
and the very great destruction of property by the late fires, 
owing mainly to the want of a full supply of water, are 
urgent considerations for a prompt action on this subject 
by the Common Council, in order that the question may 
be submitted to the decision of the people, at the charter 
election to be held on the second Tuesday of April next. 

The papers accompanying this report, are : 

• 

1. Report from David B. Douglass, Esq. 

2. Report from John Martineau, Esq. 

3. Report from 6. W. Cartwright, Esq. 

4. Communication from Albert Stein, Esq. 

5* Letter from D. I. Rhodes, referred to by our report. 

6. Communication from Mr. John Hunter. 

7. Communication from Mr. Bradford Seymour. 

' 8. Estimate of the number of building lots south of 21 sf 
street. 

9* Report of U. Wenman, Esq. 

The Commissioners have deposited in the office of th 
Street Commissioners : 

1. Map and profile of the route proposed by D. | 
Douglass.' 

2. Map and profile of the route proposed by J. M| 
tineau. 

3. Map, by 6. W. Cartwright, of the land that will 
overflowed by the erection of ^ dam at Garretson's n 

4. Map of the city, containing the front width of e 
block of ground south of 21st street. 

5. Map of the city> designating the mains and con 

L 
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ipcs necessary for supplying the several parts of the city 
nth the water. All which is respectfully submitted. 

STEPHKN ALLEN, J 

WILLIAM W. FOX, I 

SAUL ALLEY, / Commistionert. 

CHAS. DUSENBERRY, 1 
BENJAMIN M. BROWN, 1 

New- York, Feb. 16, 1835. 



REPORT OF MR. D. B. DOUGLASS. 



To Messrs. 

STEPHEN ALLEN, "^ ^ ^ 

SAUL ALLEY, Camm^sianers/or sup^ 

BENJ. M. BROWN, CNew^rork mth pure 

CHARLES DUSENBURYJ ""^^ ^f^ohson^e wafer. 

In obedience to your requirements, I have now the 
honor to lay before you the annexed plans and estimates, 
together with the following report on the location and 
construction of an aqueduct from Croton River to the 
City of New-York. 

In my report formerly submitted, relative to this sub- S^iSTfcnnS 
ject, I gave an outline of the preliminary examinations, "pot- 
which had just then been made under the direction of the 
Board, for the purpose of elucidating in general all the 
varioos sources from which supplies of water might be 
obtained in the neighboring counties of Westchester and 
Putnam. These examinations of course embraced th^ 
situation, character and capacity of all the principal 
streams, the elevation of their beds, the quality of their 
waters, and the various routes by which it might be 
thought practicable to conduct either or any of them to 
the City, and it resulted from them, amoi^ other less im- 
[xalant particulars, 

Ist .That the water of the Bronx and the other streams 
of the same drainage running south, although unexcep- 
tionable in podnt of quality, were too limited in quantity, 
at the requisite elevation, to be depended upon for sup- 
plying the multiplied and rapidly increasing wants of this 
metropolis. 

2d. That the same waters taken, even «t a lower level, 
so as to avail of their utmost capacity in the respect men- 
tioned, were still not wholly free from doubt ; and at [all 
events would require the intervention of «team power to 
nuse them to the necessary height for distribution and use. 
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3d. That the waters of the Croton, equally as pure as 
those just mentioned, were fully and unquestionably ade- 
quate to the proposed supply, at all seasons of the year, 
and at any needful elevation, without the aid of steam 
or any other extraneous power. 

4th. That the latter water, far from being unavailable 
on account of the difficulty of the intervening ground, 
could be safely and certainly conducted to the City by 
either of two modes which were described, and, upon 
which the details of construction, were so far ascertained 
as to afford the data for a maximum estimate, beyond 
which it was presumed the expense of construction would 
not go. 

Thus far, these surveys were of a preliminary nature, 
and having in this stage received the sanction of the 
Objo^ofUiitn- Board, the next step to the natural order, was to make 
^^'^ " out, by a more particular course of examination, the de- 

tails of location and construction for the aqueduct or con- 
duit from the Croton to the City, and to this object there- 
fore, the operations of the recent campaign, under the 
further instructions of the Board, were especially direct- 
ed, that is to say : 

IsL With regard to the location and construction of 
the dam and other works connected with the head reser- 
voir on the Croton. 
Locfttion of the In the preliminary report the location of the dam for 
to^**" ^***^'°' the Hudson River route, was assumed provisionally at 
AtMttscootrap- Muscoot rapid, near the hill of that name, eleven miles 
i<i». from the mouth of the Croton, The river at that point 

is compressed into a narrow channel, bounded on either 
hand by bold shores, favourable in every respect for the 
proposed construction, and it was ascenained that a dam 
in this position of the height of 14 feet, would afibrd an 
aggregate head of 175 feet above tide. 

Five and a half miles further down, the river having 

<3 f|ui*i d^^^^^^ 38 feet, flows through another pass of a simi- 

thiiM. lar character at Garretson's Mill; not differing greatly in 

width from thai just mentioned, and equally well calculat- 
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ed in all other respects for the purpose in view. The re- 
tnarkable contraction of the stream al this place, and the 
boldness of the natural tihutments, consisting of solid ; 
rock, almost perpendicular on the south side, caused it 
to he noticed at a very early day, as the proper location 
of the dam ; and fhis view was accordingly adopted in 
the report made by Mr* Clinton in 1832. He assumed 
the height however, iipon information, at 180 feet above 
tide, whereas it proved upon testing it with the instru- 
ments to be but 137 feet (at thesurface) in the head race 
of Garret«on*s Mill, and only 127 feet at the darning 
place in the rapids below. 

In selecting between these two positions and in adjust- 
ine the proper graduation for the fountain head, in the Gf»?r«i view ©f 
respective cases, a variety of considerations present 
tiiemsdves. If, for example, we should aim, by giving 
great elevation to a dam at Garretson's Mills, to Detain 
the full advantage of height given us at that point by the 
other location, we should have to institute a comparison 
between the saving in expense, from the diminished length 
of route on the one hand, and the enhancement of ex- 
pense from the additional height of the dam, and the 
greater injury done to buildings, mills, bridges, roads, * . 
&c. on the other ; or if we should admit a lower gradua- 
tion for the reservoir at Garretsorfs Mill, it would then 
become necessary to increase the sectional capacity of 
the channel in order to deliver the same quantity pf water 
at the same elevation in New- York, and the enhanced 
expense from this increase, (which in a structure of this 
kind is by no means inconsiderable) is then to be compar- 
ed with the saving in length. 

I have attempted to reconcile these various considera- 
tions, by giving to each location, separately, the most ad- 
vantageous disposition of which it was susceptible, and 
estimating thereupon, and then to bring the two arrange- 
ments into comparison on the ground of these estimates. 
Not to detain the Commissioners, however, with all the 
particulars of this very elaborate process, I merely state ^ 
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in this plaoe, a few general results, which w31 sufficiently 
elucidate the conclusion to which I have arrived. 
MuMoot loca- The dam at Muscoot Hill, with the particular height oi' 
oo exaimn . j^ ^^^^ gives, as has already been stated, an aggregate of 
175 feet for the graduation of the reservoir at that place ; 
wliich enables us to appropriate about 60 feet of fall to 
the entire length of conduit, say 47 miles, or about one 
foot three inches per mile. This was the grade uniformly 
adopted for the location of the former report ; but upon a 
re-examination of the data, I think it a preferable arrange- 
ment to construct the first five and a half miles of this lo- 
cation, through the alluvial bottoms, as an open channel- 
way, after the manner of the annexed diagram No. 3, with 
a fall of nine inches per mile. This would enable us to 
throw into the remauning 4I|^ miles, a declivity of oiie 
foot and four inches per mile, the proper channel for 
which, is exhibited in the diagram No. 1. According to 
this arirangement, Ihave estimated anew the aqueduct 
line connected with the reservoir at Muscoot Hill, and 
in running up 'the items of difiererice which are to be 
debited to this plan, I fiiid them amounting to ah aggre- 
gate of ^304,750 00. 
6tnttton*sFali9 With regard^ to the cdnistruction originating at Garret- 
mmid." **** son's Mill, I have assumed the height of its reservoir, after 

a variety of trials,' at 165J feet above tide, which makes 
the extreme height of the dam above the bed of the river 
33 feet. Above this height, the extent of drowned land, 
and the amount of damages ddtie to buildings, mills, roads, 
bridges, &C. begins to increase very rapidly. And if 
we^ should go to the extreme of adopting the "graduatioh 
of the 'Muscoot line at this point, say l7rfeet, the reser- 
voir, in the medium and higher states of the water, would 
back over an extent of more than nine hundred acres of 
surface, including the present river be^d. 

in adverting to this subject, it is proper to remark, that 
the extent of ground inundated by erections of this kind, 
in large running streams, is by ho means ascertained by 
the extension of a level surface through the lip of the dam. 
The witter JcbpUhues running, of course, after the 'dam is 
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constructed as well ss before, and the ^looity with i/rhicb 
it runs^j's due, according to the ascertained principles of 
running water, to a particular inclination of sur&ce, (there 
can be no current without inclination,) and it is this in- 
clined sur&ce, therefore, which determines the extent xif 
back water. 

Applying then, ascertained principles to the case in 
question, we find that a dam of the height ^i^ggested, 
would not only inundate a wide extent of valuable bpt* 
torn land below Muscoot Hill, but would actually, in the 
supposed state of the w^ter, throw up an additional 
depth of several feet abovie that po8ition,'^so as to cover all . 
the low flats about the moutb of Cross River, and to< some 
distance above. Within these limits are embraced a con^ 
siderable amount of mill property, several valuable build- 
ings, several miles of road, sites of bridges, ^nd various 
other improvements, which it can scarcely be necessary 
to, particularise further, to show thednfeasibility of such 
a construction. 

Should we, on the other hand, adopt a much lower 
graduatioa than that named, say 140 feet above tide^rit 
would be necessary in that case, so to increase the di- 
mensions of the conduit as would enhance the expenses 
of its construction nearly one4bird. 
' Between these extremes, the mean of 155} feet has 
been chosen as before stated, which gives an extent of 
reservoir not exceeding 200 acres ; an amount of damages 
ccMiiparatively unimportant, and a disposable head of one 
foot per mile, for the channel-way of the conduit, from 
the dam to^the City. Finally, making out the details and 
estimates, according to the data, it appears that the va- 
rious^ items which give differences against this arrange- 
ment, in comparison with that of darning at Muscoot ^00^^^.^^^^^^^^ 
Hill, amount to $212 800, which being deducted from Diin«d«a»rMi- 
the counter estimate of $304,750, shows a conclusive 
balance of $91,950 in favor of Garretson's Mill. 

A single remark on the relations of this position to the 
river below, will close this branch of the report, and in- 
troduce us to the location of the conduit. From Garret- 
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viewof theCro- gon's Mill downward, the bed of the Croton descends ra- 
Failf. pidly, 126 feet to the tide level of the Hudson, in the dis- 

tance of about five miles, or at the average rate of, say 35 
feet per mile, which would be the increment of height, 
therefore, for a dam at any lower point, giving the same 
advantage of head. The width of the valley is found also 
to be increased in a corresponding ratio, and as the prin-» 
ciple of strength requires that the dimension of the struc- 
ture in the line of the stream should be fully proportioned 
to the height, it results, that the mass of the dam thus 
increased in its three dimensions, will be determined by 
the cube of its height, and that its cost, therefore, inde- 
pendently of the]new item of lands and damages, must be 
nearly in the same ratio. A few calculations upon these 
principles, justifies the inference that the position at Gar- 
retson's Mill, being at the head of the steep rapids of the 
river, is the most natural, as well as the most economical 
and safe location for the dam. A variation, however, in 
this pojpt of detail, would not otherwise interfere with the 
location of the conduit about to be described. 
Pftrticoiar ditpo- The particular disposition of the dam in the locality 
chosen is, at the narrowest part of the nver below the 
mill, abutting upon a substantial bold shore on the north 
^ side, and upon solid rock on the south. Connected with 
the latter abutment, it is proposed to construct the fore 
bay and gatehouse, with their appurtenances, and at this 
point the location of the conduit commences. 
Lim doim Om ^he trace, and all the particular circumstances of the 
Crown. location down the valley of the Croton, and thence along 

the margin of the Hudson towards the City, arc so fully 
developed in the annexed plan and profile, that it cannot 
be necessary to describe them very minutely in the body 
of this report. In the valley of tiie Croton, and generally 
on all the parts of the route above Greensburg, it tra- 
verses the same range of slopes as the Hudson River 
route of the former report, varying, however, in some of 
its details, in consequence of its being somewhat lower 
on the declivity. 
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The first instance of this kind worthy of notice, occurs HeadUnd .t a « 
at the mouth of the Croton, where, in passing the high croton. 
headland called Tompkins Hill, it was found necessaiy 
to incur the construction of a short tunnel, and the trace 
has, therefore, been carried through the hill, on the short- 
est line, without regard to the height of the ridge above 
it, which will account Tor the boldness of the profile at 
this place. A similar instance occurs in passing Sing AndatSiB|;Suy 
Sing, cutting through the ridge on which the State House 
(so called) stands* Both these features might have been 
avoided by long circuits round the face of the respective 
headland, but with such an increase of distance and other 
contingencies, as to render entirely unquestionable the 
economy of the tunnel arrangement. In the Sing Sing 
instance, for example, the additional distance for a sur- 
face location, would have been five-eights of a mile, and 
that not without other occasions of heavy incidental ex- 
penditure. 

These and some other instances of a like kind, exhibit KniBrook at 
an increased estimate, in consequence of the lower gradu- "** "*' 
ation. But in other cases, as in crossing the various 
. streams and .valleys by which the line is intersected, the 
expense is ameliorated. The crossing at Kill Brook at 
. Sing Sing, is less formidable than by the former location; 
that of Sleepy Hollow (see sketch No. 9,) in like man- sicepy Hollow 
ner ; and the same efiect is experienced at Jewel's Brook, SSfween "that** 
the brook at Greensburg, and at other similar localities. ^^ Greentbuig. 

The most considerable variation from the old route Variation from 
occurs after passing Greensburg. . Here, in consequence below^Qaeani-** 
of the reduction of grade, it was found inexpedient to fol- ^»*^6* 
low the line of deep cutting, by which that route was 
carried into the valley of the Saw Mill ; and from this 
point, therefore, a new series of elementary examination, R^examinaddii', 
was carried down the margin of the Hudson to Yohkers, Jjj*^ iothi*Cit 
and, finally, over all the ground from Yonkers to the 
City. 

From the vicinity of Greensburg to Yonkers, these Location at Yon- 
examinations resulted in a very favorable location along ^•"* 
the margin of the Hudson ; but from the latter place it 
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became neeessaiy to make a considerable detdur up tlie 
Saw Mill, in order to reconnect the line with the former 
location in the valley of Tibbit's Brook ; and this circum- 
stance induced me to attempt a new location in a more' 
direct line, southerly from Yonkers to the City. 

Upon examination there seemed a possibility of accom- 
plishing thii, by either of the routes, viz: in the first place, 
by a line crossing the Saw Mill at Yonkers, and runnings 
aboiit a mile down the rocky ridge below that place ; 
. thence turning to the left, round the southern extremity 
of what are called the Finger Ends, and so uniting with 
the old line on the east side of Tibbit'« Brook. 

Secondly, following the same route, except turning to 
the right instead of the left, at th6 southern extremity of 
the first fii^r, and crossing the valley between that 
extremity and the head of Van Cotfland's ridge. The 
western slope of this ridge then sustains the level favor- 
ably to the crossing of Spuyten Duy vel Creek, which 
occurs near the Hudson, and proves rather niarrower on 
this route than the corresponding crossing o( the old 
Ipcation. South of the Spuyten Duy vel, the same cha- 
racter of location is resumed along the bank of the Hud- 
son, and after crossing the Wind-gap, this line finally 
unites with the old trace, a short distance above Man* 
hattanville, as indicated on the plan and profile. 

The examination of these routes was performed instru- 
mentally, and with every requisite precaution, particularly 
the latter, which seemed most likely to enter into a fa- 
vorable comparison with the more circuitous route by 
Tibbit's Brook; and for the purpose of making this com- 
parison with strictness, the last mentioned route was also 
thoroughly re-examined and retraced, in connection with 
the new location by Yonkers, that is to say— resuming 
this location on the slope of the Hudson above Yonkers, 
it enters the valley of the Saw Mill, by a deef cut or 
tunnel, near the Methodist Church; after wh:;.-i, it as- 
cends the valley along the north slope, to a very favor- 
able point for crossing the Saw Mill, near Morrison's 
Mill, (aee sketch No. 10«) A little way beyond ^s, it 
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enters the tunnel by which M gams the vaVcy t>f Tihbil's 
Brook, emerging into tiie latter, nearly on the Hne of the 
old route, 
The^ continaation of tliis line down the vallev of Tib- Tunnel into th« 

. •. va lev of Tib- 

bit's Brook, need not be very minutely particularised here, bit'i Brook. 
It follows the same system of slopes as the old line, 
wiih a graduation rather below, which seemed, in some 
instances, to operatp favorably upon the expenses of con- • 

struction. The grade of the present line, however, de- 
scending' less rapidly than that of the former, approxi- 
mates to it, and on iTnc-liincr Bathcates' Plnins, is found P;»'*^'^*-*« 

, ' .-».'-' '1 lams. 

in a very favorable relation indeed to the surface of the 
ground on that ran^G^e, a'ter which, the two locations are 
nearlv identical to the cn»ss"n;^ of Harlaem River and 
bevond. 

The crossing of Il.irlaem river, by this route, was re- . {JJeThfver'' 
examined in the course ofojjr operations., and Iria's made 
at two new locations, the comoarisf>n of which, however,, 
only confirmed the location indicated in my former report. 
(Sec sketch Xo. 11 and 12.) 

Ine general comparson of these two routes just de- ih». ttfimel r.itfi« 
srribcJ, mav now be stateid as follows, viz: — ^in the first S'"'"**!^ ^^**** 
place, co'Tipiria^T Un tvv) r );ites for entering: the Tibbit's 
Brook Valley; that by the Finger Ends, with that by the 
tunnel, it appears from the notes, that the former is the 
shortest by 50 chains, or five-eif hihs of a mile; but upon • 

estimating the co.st of construction, (see Appendix No* 
3,) in consequence of the additional aqueduct of Tibbit*s 
Brook, and the greater expense of crossing Saw Mill , 
River, the diflcrencc, in this respect, is found to be in 
favor of tlie tunnel route, viz : 

Total expense for grading >bat by the Fin- 
ger Ends, including aqueduct^ • • $180,323 95 

Ditto for thai by the tunnel, including ex- 
tra length of channel- way, • . 99,562 53 



Uaviug a balasce in favoi of the latter, of 989,761 42 

ti 
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The tunnel route, thtsreforc, of these two is decidedly 
preferable. 

Secondly : comparinor the entire Tibbit's Brook route 
Comr»ri«on »r A^y -|ho tunnel wav,) with the Kins:'s Bridge route, as 
•nH iibbt's * at)ovedescribed,tliefonowingfactsnrecduced, viz:— .that 
^ruok rouuf. j^^ p^j^^^ ^j. fengiii; the route last mentioned has the advan- 

tiige,by no less than one mile and sixty-six chains ; bat 
in the comparison of cost, here, as in the former case, the 

Tfieitncrion^fir diflference is in favor of the longer line, (see Appendix 

but leti tipeu. Na 2,) as follows, viz : 



•1T«. 



The total estimate for the King's Bridge 

route, including aqueducts, • 7^,049 70 

That of the Tibbit's Brook route, include 

ing extra length of channel way, 657,150 70 
Leavinjs: a clear baldnce in favor of the 



**Mav««* 



ktter, * . . . «1063»0 00 

I 

This discrepancy of advantages arises from the extra 
YNmtM ofthe expenditures incurred on the King*s Bridge route, by 
ihfftiieoott. rc^ason of the more expensive aqueduct across Saw Mill 

Elver; the additional aqueducts at the hollow between 
the Finger Ends and Van Courtland's Ridge, and at tlie 
hollow called the Wind-gap, below Spuyten Duyvcl 
Creek. This route also incurs a heavy expenditure in 
the item of rock excavation, t^s may be seen by the itinera* 
ry estimate. Under all the circumstances, the Tibbit's 
Brook route seems entitled to the preference. I mayt 
however, remark that until the calculation ofthe est}matei» 
the probability was in favor of the King's Bridge route ; 
whicli will account for its being put in continuity with 
the line above Yonkers in constructing the profile. 
Mttbituatiilt The crossing of the Manhattanville Valley, was next 
^' re-examined and re-located upon ground much niore fa- 

vorable than formerly, and continuing souih, a new and 
very detailed re-examination was given to the whole 
range of ground between Manhattanville and the Cityt 
with a reference equally to the adjustmeujt of tfa^ line ef 
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4 

conduit, and to the selection of positions suitable for re» 
servoirs. This portion o\ our (ield duties involved, per- 
haps, as great diliiouhics as any which had been prevt- 
oualy encountered. The extreme irreirulariiy of the ^''^'^"^' -/'»""'* 
surface, consisting of masses of rock apparently protrud* iiattanvuit and 
ed in every variety of shape and relation (except, those ***** ^"*'* 
which usually obtain,) with deep and equally irregular 
cavities intervening, rendered it necessary to solve a 
problem at almost every step of our progress. 

The chief object of solicitude in locating this lower part 
of the route, was to obtain ground in the proper range, o»rctof et- 
and of sufficient elevation to bear up the graded line, *gra*mi ime •% ' 
until it should reach a point sufficiently .central, to serve '"'^•' p^****^** 
as a locality for the distributing reservoir. The line ul- 
timately obtained, and which is delineated in the ahnexed 
plan, is deemed rather fortunate, both with respect to its 
ailignemcnt and relief, although it is still intersected by 
ms^iy deep and abrupt variations of surface on the last 
tw<r or three miles, as the {>rofile sufRciently indicates. 
To the middle of the 3Mth. mile, however, estimatincr 
from thcCroton reservoir, the grade with a few unimpor-'chnfciworthe 
tant exceptions, is well sustained.. Tl\c aveiago of the P'**^**' 
•urface then begins to decline, but at so moderate a rale 
for the mile next following, as to furnish ho adequate 
reason for terminating the grade line any where short of 
that distance. This portion of the route o^'cuples gene- 
rally the interval between the 8th and 9th Avenues. The 
middle of the 40th mile, reaching nearly to the Bloom- 
ingdale road, and at this point as the surface in almost 
every direction more southerly, falls considerably below 
our grade, it becomes necessary to consider the capabili- 
ties of the ground, with reference to the terminal reser* 
voir. The reconoissance for this object, embraced gene- ** 'un^foTth* 
rally all the principle high ground between the 4th and tpr^inai rt*er* 
lOih Avenues; among, w-hich, however, Jtfter much exami- '***'' 
nation and Comparison, two positions were selected as 
decidedly preferable to all others. One recommended by 
i^ Gdmparatively easy access, and the other by its mora 
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Bloomtngdalt 
square. 



Mamy't Hill. 



prominent situntion in regnrd to the City. The first of 
tt\esc is delineated on the oiap, near a certain reservation 
called Blo<>nf)ingclale square. Its brundary pn ihe cast 
and west are .9th and lOlh Avenues, on the- north 60th 
or 61st street, and on the south 56lh street, comprehend- 
iiig an area of least four entire blocks, its dis^tance from 
the City Hall in a direct line, mcasuies exactly foiir miles, 
and frtHn the Crotori Reservoir, by the line of our loca» 
tion, 39 miles and (»6 chains. Consequently, supposing 
the water to stand about 4 inches on the lip of the dam 
at the head of the line, the standard level for the reservoir 
in the position now described would be 116 feet above 
fide. 

The second named position iis on Murraij^'s Hilf, be- 
tween the 5th and 6lh Avenues,, and belwc^cn 38th and 
42d street, the commanding and central position of which 
is well known. Its distance from the Citv Hall is ex- 
acily 3 miles, and from tlie head reservoir 41 miles, 
whence the standard level of the distribtiting reservoir 
at this point, is, (bund to be 114 feet 10 indies. 

These heights, although s!igiitly below that calculated 
upon in the lormer rfjport, arc from the circumstances 
hereafter to bo explained, considered fur m^^re certain, 
and without doubt are sufficient for all objects requiring 
a high service in the City. 

For the purpose of showing their relations in this re- 
spect, i have caused a few leading positions and some of 
the more elevated buildings <»f the City to be laid down, 

Em ill tL*^Ci!y. "^^^'^ ^'^^'^ appropriate elevations at the termination of 

the profile. Those referred to, together with sonie others 
since ascertained, aie given in the following schedule, 
viz: 



Thirteenth street at the reservoir, 
Surface of the reservoir. . 
Washington square, 
Roof of new University building, 
Broadway, at the Hospital, 
Koof of Masonic Ual]« say 



Hetgtit ofreter 
irnjr for dtstriuU 
tioa. 



ft. in. 






89 6 above tide. 


100 


do. 


do. 


25 


do. 


do. 


108 


do. 


do. 


32 


do. 


do. 


06 


do. 


da 



do. 


do. 


do. 


do. 


da 


da 


do. 


do. 


do. 


do. 
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ft. in. 

Chstham square, . . as above tide. 

Roofs of the liigher buildings adja- 
cent, say . , . . • 95 do. do. 

Surface: of the Parli, front of the ~ 

City Hall, . . . . 38 

Roorof the attic of the City Hall, 1 00 00 

Broadway, at tlie (aiy Hotel, , 34 

Roof of City Hotel, . • 107 

Roof of Holt's Hotel, say . 90 

From these elements we may perceive ihe relation in 
which either of the proposed reservoirs, will stand to the 
particular circumstances and wants of every part of the 
City. No inhabited buildings or warehouses, probably Cinnbrntien of 
rise higher than those here given as exami4es, and a large Jlgndio utjhl! 
proportion of the best dwelling houses, as well as most of 
tbe lofty warehouses in the business portion of th6 City, . 
rise very little 'if any above the limit of 84 feet, which ' 
IB nearly 21 feet below the level of the distributing liead. 

Comparing these relations of height, with the respec- 
tive distances from the reservoir, we find that even in the 
most unfavorable instance, that of the City Hotel for ez*^ 
ample, there remains an eftective head of nearly two feet 
per mile, and in a great majority of cases more than five 
feet per mile, for delivering the water upon the lops of 
the houses. And it may safely be inferred therefore, 
that ibe reservoir in either of the positions, and with the 
h3^d above specified, is competent to deliver the water, , 
without any extraneous aid upon the roof of every build- 
ing in the City.* 



•Tht writer cannot help noticing in this connection, the waste of power 
wliich occurs almost daily in the City of New-Yorlt, by reason of tiie appli- 
cation of human strength, in raising water for the extinguishment of fires, 
■Nd wliicb of course will cease to be i\pce8sary af\er' the water is supplied 
in the manner described. A calculation on this snbject was made, when 
the roof of tite City Hotel was burnt, sometime since, by which it wasaa- 
certaJLed fiom the number of men employed, and the duration of the fire, 
tint the amount of meclianic force expended in workiig the engines; was 
sufficient to have raised tiie whole material of the pdificc from the street, to 
its appcoprUte position in the building. The lilie calculation applied to 



Ooc. No.44.] 416 

£ziimin«tH»ii of Jn all thc prccceding discussrns, relative to tho.loca^ 
FuitiMe for the tion of the coQcluit, it will bo seen, that the prevailing idea 
Till piiT *^^' *' in the mind of thc writer, has been, thai, of a regular 

uninterrupted grade, from the fountain reservoir at Gar- ' 
rctson'a Falls, to the distributing reservoir in New*Yoi'k, 
. The next subject in order, Mrbuld be to discuss the con- 
struction of the channel-way adapted to such a grade.' 
But before doing so I would notice briefly, the different 
plans which have been discussed, and estimated with a 
view of ameliorating the expenses of the constructions at 
Harlaem River arfd elsewhere, on the location between 
that point and the distributing reservoir, by the subs^ 
tution of iron pipes. , 

The first plan of this kind begins with a slight increase 
of height at the Croton dani ; and from thence to Harlaem 
River, is graded with a declivity of only 8 inches per 
^ mile, the channel-way being enlarged in due pfO[M>rtion 
Ta.tliiii bvtiM ^^ ^^^ purpose. This arrangement enables us to reach a 
8t«i Avvtiue. recipient reservoir, (delineated on the map) in an elevat- 
ed position near McComb's dam, with a head of 134^ 
feet above tide ; and the distance from this point, by the 
8th Avenue to Murray's Hill, being only 6J miles, the idea 
was to lay down pijKJS on this distance, with a head of 3 
feet per mile.and then deliver the water dirccily into the 
distributing reservoir at the latter place. ' There was 
reason t) believe that this plan would compst^ udvantA* 
geously with the location above described. It cut off 
nearly a mile of distance, and avoided the two heaviest 
aqueducts, and several of the most expensive miles on 
the route. And it was not till it had been estimated in 



otbf r oaseg. ami generally tn all the Hnf« that oruur in the cnurse of a year. 
givM «n Hggrcgaia of nittving now^r ih i« appr<tpii;iteil, wiueh ifit were 
empl<)>ed in ili^ movement "f pto«!uriiv»' m.irhin< ry, would b«; sufTcient to 
drive at least two hui lirtd power lodni 12 \umr* \iv.r day. tlie }rHr round. 
This CHJculHtion ofconrift relates) Misrfly to t\\« ^nioimt of* power «'Xpend •<•', 
with' ut regHrd to llie eflici nry <»r int flir.ie cy ol' its Mp|»:tr.ation, liie secu- 
rily of prOjipny and It e defend mU tiKireu;»on, or any o;' me ovili ooiMterted 
will) the mode aiid manner of it» usr. Ti<eoe cuii^iUeratiout being oot 
•UkUy relevant^ tlio objtet i»fUiii t«pon. 
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an its details (Appendix 4) that this expectation was aban* 

doncd. It was found in consequence of the great ex- 

penseof the pipes, and the enhanced cost ofgrading.and 

channel- way, from the Ooton to Harlaem River, that it ^ol racoMiAil. 

would save noihin.,' in tWs respect, while its Apacity 

would be disadvantagcously limited by the caliber of the 

pipes* 

The items of additional cost incurred 

by the arrangement amounted to, (1,432,939 78 
Thoee saved, . . . « 1,406,302 10 



Difference against it, . • . $26,637 68 

A second plan for the same purpose, was to lead the MoiMeatimi •i 
water into the recipient reservoir as in the last arrange- Lu^tJ^AgYiMrt T 
mcnt, and thence to take il by pipes across McComb's dam, . 
nnd along the foot of the hills, 2| milei^, to a small ef- 
fluent reservoir on the heights near the Lunatic Asylum, 
from which it could be couducted by a conduit on the 
ground of the previous locution to the distributing reset* 
voir. The same kind of resuli, however, was experience 
ed in this case as in fhe former. The limitation of ca» 
pacity was not as great indeed, ther^ being a greater 
amount of disposable fall, but the comparison of expense 
was rather more unfavorable than in that case, viz ; N«t 



Items incurred. • • ; « 8854,014 78 
saved, • . . . 788,840 35 



«« 



Mortifiratififi of 



Difference against the arrangement, 965,174 89 

The third plan for this purpose is a mere variation of 
detail from the scheme of the graded line, viz : the sub- filJ^^'iJJln 
stitution of inverted svphons, in place of aqueducts* at *»y ««ih»iitutt^« 
the crossings of Hartuem Rivef and the Manhattanville 
Valley. In a general case, not subject to any particular 
extraneous conditions, this substitution would be a matter 
of no difficulty or t^ncertainty whatever. A comparative 
estimate of the two structures would decide the whob 
^piestioo at onca. The preaeat caie» howaver» it will ba 



Doe, Wo. 44.] 418 

seen, is not precisely one of this kind. The watar k to 
be tahen from a certain height on the Crci^ton, determined 
by the minimum of expense, and delivered at a certain 
other determinate height in JS'ew-York ; the quantity 
being tiso assumed. These circumstance becomeif the 
data therefore of the general question. How can tiie 
given fall be distributed on the ground, in such a manoer, 
as to deliver the quantity of water at the required point 
in New- York with the least expense. For example, ia 
the graded line above described, we have supposed ft 
regular declivity of one foot per mile. Should a mode 
of construction, however, be adopted on a single mile, 
which would require a fall of 10 feet to give it efficiency, 
it would be necessary to borrow 9 feet from the residue 
of the line, this would require a proportionate increase 
of water-way, and of course a more expensive structure 
on the whole line. Ii will be remarked that our diano^* 
way, being an expensive structure of masonry, gives to 
, such considerations, more weight than is usual in ordi* 
, nary cases. The fact will be made very obvious by 
comparing the estimates of the two lines, from the Cro- 
ton River reservoir to Harl^em River, one graded at 
12, and the other at 8 inches per mile ; we thus find in a 
distance of 33 miles a difference of no less than $301 fiOO 
in the aggregate cost of the structure, (conduit included) 
which if the like variation were extended to the whole 
line, would give a total increase of $381,800, or #95,895 
for each inch diminution of grade per mile. 
* The structure of the syphon itself would consist of the 

following particulars, viz.— First, (regarding that at the* 
crossing, of Harlaem River,) a bridge 880. feet long, in 
23 feet water. Second, an influent and effluenyt reseiv 
voir. Third, a covert way of brick along the Une of the 



Th« field opf rations, upon whish, in connection with the ftxamtnatloat 
or the precetWng yenr, the roregoing ob8i>rvati<mfl ire founded, were com* 
mpnced in the vHlley of the Croton on the 2lH of.Octolter, imieBilfii mm 
the aideof thedistiihiuing reservoir oil the 13th December. Wm. Beok* 
with principal Assistant, Wm. H. Sidell second do. bll?er Smith, J. K. 
ll«lioB, J. O. Tejldr» E. H, Taylor and L. F. DouglMi ftttMlitfr 
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syphon and, finally, the pipes themselves. The last and 
most essential part of the construction has been calcu- 
lated in a Variety of modes — ^with pipes varying in size 
from' two to five feet, and of various numbers, and head 
of water, accordingly- r The larger size have the advan- 
tage of less fiiction, and, consequently, a greater discharge 
of water for each pipe under a given head. But they 
have, at the same time, the important practical disad- 
vantage, of a greatly diminished strength and security, 
under the pressure to which they are exposed ; and it 
appears that in compensating this by additional weight 
of metal, the expense, after a certain limit of size, be- 
comes greater than in using an inqreased number of 
pipes of smaller calibre. My conclusion upon the whole 
is, that for the^purpose now in view, pipes (of cast iron,)* 
36 inches in diameter, have really ho advantage over 
those of 30 inches, and it |is even doubtful whether those of 
27 or 28 inches diameter, may not be slightly preferable 
to either. I have, however, adopted the size of 80 inches, 
and the next consideration, is the nun^ber of pipes, and 
the head of water necessary for their efficient operation; 
and here, of course, we must regard the capacity of the 
conduit as the criterion for determining that of the syphon. 
It would be inexpedient probably, on the score of safety, 
to use fewer than two pipes, under any circumstances, 
which on a length of 506 yards, (the length of Harlaem 
syphon,) would require a head of 61 inches, or 57 J 
inches more than would be requisite for a simple conduit. 
This 57J inches, according to the principle just stated, is * 
to be borrowed from the residue of the line, making a 
diminution of 1 -4 inches per mile, and the estimate^ there- 
fore, involving this consideration, will be as follows, viz : 



* In drawing up my last year*i report, I made eome calculations upon 
the use of wrought iron mains, of four and five feet diameter, constracted 
in the manner of steam boilers, and counted upon this kind of main, as the 
connecting linlc between the receiviog lyid distributing reservoirs of that 
report ; but upon subsequent investigation, I am satisfied that the corrosion 
to which the material is liable, would be such as to render its use for this 
purpose Tery queitionable, if not absolutely objectionable. 
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Bridge 880 feet long, 23 feet water, . 9205,060 

Influent and effluent reservoir, . . 36,009 
Pipes, double 30-inch main culvert included, 

506 yards at «94 60 per yard, . . 47,807 

288,867 
1 4-10 inch per mile difference of grade on 

41 miles, 05-335 per inch, . . . 133,469 
Total effective cost of a syphon of two 30- 

inch pipes, $422,336 

The calculation of three pipes would reduce the di- 
minution of grade to 29 inches, or 7-lOlhs of an inch per 
mile, which would enter into the estimate, as follows, viz : 

Bridge and reservoirs as before, . 8 241,060 00 

Triple pipe and culvert, 506 yards, at 125 
dollars per yard, . . . 63,250 00 

304,310 00 

Seven-tenths of an inch difference of grade 
on 4 1 ' miles, at 95-335 per inch, . 66,734 50 

Total effective cost of a syphon of three 

30-inch pipes, . . . . . $371,044 50 

Four pipes, estimated in like manner, give 

an aggregate of ... $ 364,280 00 

But beyond this, no further economy is effected by in- 
creasing the number comprising this amount, therefore , 
with the cost of an aqueduct, as estimated, ($415,650,) 
it shows a balance of 51,370 dollars in favor of the syphon 
construction at this place. 

The like calculation applied to the Manhattanville 
Valley, stands as follows, viz : • 
Influent and effluent reservoir, . . $36,000 00 
970 yards of syphon, consisting of 4 pipes 

and culvert, at $168 50 per yard, . 153,735 00 
8-lOths of an inch pej mile, difference 

of grade at 95-335 per inch, . . 76,268 00 



i 



Total syphon construction, $ 266,003 00 



1 
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Being a difierence, ia this case, of 860,652 against the 
syphon. 

I now proceed to discuss, more particularly, the d(5- ^^JuuT^*^ 
tails of the channel-way for conducting the water. Four 
different modes of executing this most important part of 
the construction, have been spoken of at different times, 
viz: 

1. A plain channel, without protection walls, con- Different modet 
structed somewhat in the manner of an ordinary canal 

feeder. 

2. An open channel, protected against the action of 
the current by masonry, of some kind. 

3. An arched culvert, composed essentially of mason- 
ry. And ' 

4. Iron pipes. (This method, however, having been iron pipes not 
just discussed, in regard to its particular application, and furthe?cii»ai^ 
also, in my former report, as a system for general use, •««*. 

need not be further noticed in what follows.)* 



* It was shown, in the former report, 

1. That the structure of masonry adapted to the fall of 15 inches per 
mile, would cost about six thousand dollars less than t'.ie estimated expens* 
of laying down a single iron main, 30 Inches in diameter. 

2. That considering the wear and tear of friction, and other incidental 
actions, operated by a volume of water, amountiug to 700 tons in a mile of 
.pipe, moving rapidly under a pressure of GOIbs. to the inch, it was higlily 
improbable that the iron mains would be as durable as the graded conduit ; 
in which the water runs by mere declivity, with a very slight pressure, and 
I friction scarcely appreciable. 

, 3. Tliat a single 30-inch main, with the fall of 15 inches to the mile, would 
only deliver three millions of gallons daily, and that fewer than four such 
pipes, therefore, would not be sufficient to me^t the anti cipated demand, at 
the time of completing the works. Furthermore, that if a declivity should 
be adopted, such as to bring the required supply within the compass of two 
pipes, the aggregate fall would be such as to absorb the wliole original head 
of 1?5 feet at the Muscoot dam, and carry the point of delivery 17 feet be- 
low the surface of the Hudson. • 

4. That, as the demand of the City increased, it would be necessary 
(with the 15 inches fall) to lay down pipes in addition to the four just men- , 
tioned, (e.ich one at an expense exceeding that of a masonry channel,) and 
this 80 frequently, tiiat a corps of mechanics would scarcely be dismissed, 
from one job, before it would be necessary to commence another. 

In view of these considerations, some of wbigh are increased in value. 



I 
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]. Open channel Thc consideration of these various modes should have 
tion wtiis. reference, in the first place, to their efficiency for con- 
ducting the water in purity, and in the quantity required- 
Secondly, to their permanency as structures; and, thirdly, 
to their cost. And these circumstances, therefore, will 
constitute the chief grounds of the discussions and com- 
parisons which follow. 

1st. The plain channel without protection walls. 
Of the efficiency of this mode of construction, so far as 
it depends merely upon form and dimensions, there can 
be no doubt. The nature of the work imposes no limits, 
' in these respects, which could interfere with any measure 
of (geometrical) capacity that might be required. The 
objections to this species of channel, for the objects now 
contemplated, are of a more practical kind, as will be 
seen. 

It has been frequently noticed, by those engaged ex- 
tensively in the construction of public works, that no 
channds (other things being equal) are so difficult to 
make and keep tight as feeders ; and the reason is suf- 
ficiently obvious, although, in some instances, it has not 
been rightly appreciated. Most artificial channels of 
earth or gravel, when first constructed, are, in some de- 
gree, pervious- to water. In process of time, however, 
the water itself moving gently through them, and, hav- 
ing, as is commonly the case, a small proportion of clay- 
in suspension, operates as a styptic, by depositing the 
latter in the pores of the channel, and thus rendering 
,them tight But if the water moves with too great ve- 
locity, this efiect cannot take place; and with a high 
degree of acceleration, it not only retains the styptic 
material, previously suspended, but actually sweeps 
away, by the force of the current, the artificial substitute 
which the caution of the Engineer may have supplied. 



by the change from 15 to 12 inches fall, it is very etfe to infer, that t|i« 
channel of masonry is at once the cheapest, the most darabie. and the most 
eftctual. 
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The laws of this action have been deduced experi- ObjecUons to 
mentally, and found to be as follows, viz: — a velocity of 
three inches per seond, begins to work upon fine clay; 
that of 6 inches, upon fine sand; that of 8 inches, upon 
sand as large as Jinseed ; 12 inches, upon small gravel; 

2 feet, upon rounded pebbles the size of ah inch, and 

3 feet, upon stones as large as an egg.* Now the actual 
velocity of a stream, either at the surface, at the bottom, 
or at a mean, is in a certain relation to its transverse 
section and fall ; and with a knowledge of these relations 
we may infer one or another of these velocities in any 
given case. In that before us, it is demonstrable, that 
with any arrangement of profiles, suited to the nature and 
object of the work, the velocity of the current in contact 
with the bottom, will not be less than twelve inches per 
second, which is sufficient, it seems, to move small gravel. 

The evil consequences of such an action upon a con- 
duit, situated as this would be, almost wholly upon bold 
sideling ground, would be two-fold, — first, the filtration 
and irretrievable loss of a large proportion of the water ; 
and, secondly, the imminent danger of the banks them- 
selves being Carried away, whenever the head of water 
should be increased, and the banks softened by the long 
continuance of heavy rains. Neither of these evils are of 
any consideration, in ordinary cases,* compared with their 
. importance in this. The filtration of a hundred cubic 
feet of water per mile, per minute, is frequently counted 
upon as one of the regular wants of a canal, and provided 
for accordingly ; but at this rate, (and, I presume, under 
the circumstances mentioned, it would not be less,) forty 
miles of filtration would absorb upwards of forty-three 
millions of gallons per day. 

Again, — the failure of a canal bank, of which we hear 
instances, more or less, every year, is a very trifling 
event, estimated by a few weeks interruption to a canal 
trade, compared with the suspension of the supply of 
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Deemed, coneiu- water to this metropolis, for even a single day. Canals, 
\ moreover, have seasons of periodical susp^sion, when 

they may be thoroughly repaired and put in order, with- 
out any interruption to the navigation; but the City 
Aqueduct, when once put in operation, must flow un- 
ceasingly in winter as well as summer, and from year 
to year. Any deficiency in its performance, at any time 
beyond the competency of its reservoirs to supply, 
would be regarded as a public calamity ; and any mode 
of construction, therefore, involving the contingency of 
such a suspension, is, in the view of the undersigned, de- 
cidedly objectionable. Many other considerations might 
be adduced on this point, but, I trust, those here given, 
will be sufficient to show the practical unfitness of this 
method of construction, for a work of the nature and ob- 
jects of that contemplated. 
2. Open channel 2d. An open channel, protected against the wash of 
or do^Twaiis" *® Current, by masonry of some kind. There are two 

modes of applying masonry for protecting the interior of 
a channel of the kind here supposed. First, by regular 
side walls, with or without a reversed arch at bottom. 
Secondly, by slope walls laid up with an inclination cor- 
responding to that of the bank on which they rest. The 
first kind are much the most massive, being necessarily 
proportioned in strength to the pressure of the earth behind 
them, while the second recline upon the face of the bank, 
and are supported by it, merely protecting its surface 
from the action of the water. The most feasible arrange- 
ment of the latter method, for the purpose now in view, 
is believed to be that represented (with different dimen- 
sions) in the annexed diagrams No. 1 and 2, consisting 
of a narrow reversed arch and slope walls of brick, the 
whole resting upon a layer of beton or concrete, six 

Detiiiliofthii • i • .1 • ■ 

arraD£«meot. mches m thickness. 

The sectional area of masonry for this profile, in the 
case of No. 1, is 27 J square feet (including the beton), 
and the sectional area of its water-way, at the level of 
the upper line, 28J feet. A channel of equal capacity, 
constructed with regular side walls, as first mentioned, 
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contain, at least, 44 square feet sectional area of ?^®p« ^•^J* ?'•" 
1 . 11 . 11 I 1 . f««w«- 

iry ; and its- cost, allowing all the advantage it 

gain, from the circumstance of stone masonry 
less expensive than brick, would be to that of the 

just described, in the ratio of at least 10 to 7. 

can be no doubt, therefore, that for all the pur- 

of an open channel, the slope wall profile is alto- 

the preferable structure. 

example No. 1, is adapted to a fall of one foot per 
fand gives with that fall the following discharges, 



Example, N«. 1. 



it 



ti 



the lower line, being 3 ft. 
[deep in the middle, . 11,404,544 gals, per min. Capacity, 

the second, 4 feet deep, 20,088,100 
the third,, or upper ditto, 
5 feet . . . . 31,104,000 
'he sectional area of the masonry of this profile, as just 
id, is 27^ feet, of which 12^ feet are brick work laid 
cement, and the remaining 15 feet, beton and stone 
>rk, and the cost of the construction per mile, there- 
je, estimated from these dimensions, independently of 
lading, will be as follows: 
[Preparing bottom and slopes, at 50 cents 

[ per yard, » 

I (12J X 5280)=66,000 cubic feet of brick 

work laid in cement, at 30 cents per yd. 19,800 00 
(15 X 5280)=79,200 cubic feet beton and 

stone work, at 18 cents per yard. 
Coping extra= 10,560 winning feet, at 15 
cents per foot, .... 



Estimate. 

$880 00 ^ 



14,256 00 



1,584 00 



Total per mile, 8 36,520 00 

The profile No. 2, is adapted to the fall of 8 inches ^^ ,^ j^^ ^ 
ir mile, and will deliver, with that descent, and at the 
ispective depths before mentioned, as follows, viz : 

At 3 feet deep, . 10,491,120 gal. per diem 

At 4 feet deep, . 19,274,760 •* • 

At 5 feet deep, • 30,119,035 *' , 



Capacity. 
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The sectional area of its masonry is S3 square feet, of 
which 15 are brick, and the residue beton and stone, and 
its cost, per mile, is accordingly estimated as follows, viz : 
Preparing the bottom and slopes, at 60 

cents per yard, run 

79,200 cubic feet brick work in cement, 

at 30 cents per yard, 
95,040 cubic feet beton and stone work, 

at 18 cents per yard, 
Coping extra, 10,560 feet, at 15 cents 

per yard, ....'. 



$1,056 00 

23,760 00 

17,107 20 

1,584 00 



/ 



Total per mile, 843,507 20 

The only objections to these profiles, are such as apply 
equally to every species of open channel ; first, that they 
are exposed in many situations to receive the wash of 
' the country through which they pass; and, secondly, 
that they are unprotected from the frost, and (possibly) 
liable to be interrupted thereby. The first of these ob- 
jections may be obviated in all situations, where it would 
be^ advisable to use these modes of construction, by means 
of back drains, for which, therefore, I have made provi- 
' sion in the estimates. With regard to the second, although 
the probability of the event is remote, it is possible that 
the concurrence of heavy snow-drifts and severe frost 
might, if the channel is left altogether without protection, 
produce an occasional interruption. The plantation of 
trees and shrubbery of proper kinds, would probably 
afford some protection ; but the more effectual safeguard 
would be to close the channel entirely, by means of a 
light roof, of which a profile is sketched in the diagrams 
annexed. The cost of such an addition, covered merely 
• with planks, tongued, grooved and sanded, would be for 
the smaller channel, 7,100 dollars per mile, and for the 
S2?Sn*S greater, 8,960 dollars, making aggregates, in the first 
a roof. case, 843,620 ; and in the second, $52,467 20. 

3^ Arched cbtn- 3d. A close channel or culvert, composed essentially 

of masonry. 
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P?he annexed diagrams, No. 3 and 4, are examples of 
mode of construction. The first adapted to the fall 
ne foot per mile, and the other, to that of eight inches, 
calculated, with these respective declivities, to dis- 
rge from ten to thirty millions of gallons daily, at 
ths varying from three to six feet. They are ar- 
ed, as to their interior and exterior outline, with a 
to insure the greatest degree of strength and stabi- 
, with the smallest amount of material. The sectional 
I of masonry in No. 3, is 53j square feet ; that of No. f/^^^rocuo" 
T J square feet. This, in either case, may be con- 
cted entirely of brick, or with an interior facing of 
k, and backing of stone, or with an arch of brick, and 
^whole residue of stone. And the choice of one or 
ther of these modes is to be determined chiefly by the 
Estimate. Good rough stone masonry, laid in common 
jlime, is estimated by builders in New- York, at 16 to 18 
(.cents per cubic foot; hammer dressed stone at 25 cents. 
j The first kind, on the line of the aqueduct, and with due 
' regard to the quality which should prevail, in a work of 
this kind, is estimated at 18 cents, and at 20^ cents laid 
in good American hydraulic cement. An average qua. 
lity of cemented wall, however, may be produced, suit* 
able for backing, at 19 cents. For brickwork, the New- 
York estimates are as follows, viz : 

In party walls with joints, rough, 24 cts. per cubic foot. Estimated coov 
In external walls, with smooth parativety. 

joints, . . . .26 ditto ditto, 

fn arches and vaults, . . 27 ditto ditto. 

By a close analysis, these sums might be reduced, pro- 
bably, two cents per foot, making the work in arches and . 
vaults, 25 cents ; and that suitable for backing, 22 cents ; 
the whole being laid, however, in common lime. Using 
hydraulic cement, the cost is found to be 29 81-100, say 
30 cents per foot, (or $16 40 per thousand bricks,) for 
face work, and say 24 pents for backing. We may now 
apply these elements to the estimate of TSq* 3, viz: 
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1st The structure entirely of brick. 1 

14^ sectional feet, face work and arches, in 

cement, at 30 cents, . . . . 4 35 

39 ditto backing, partially cemented, 24 cts. 9 36 

Total per foot, run. . $13 71 

2d. Lining of brick and backing of stone. 

14^ sectional feet, face, <Scc. as before, at 30 

cents, 4 35 

39^ ditto backing of stone, at 19 cents, . 7 41 

Total per foot, run. . $11 76 

3d. Arches of brick, and the residue of stone, viz: 

9 sectional feet (brick work) vaulting, at 30 
cents , . . . . . . 2 70 

8^ ditto hammered stone facing in cement, 

at 27 cents, 2 29| 

36 ditto stone back, at 19 cents, . . . 6 84 

Total per foot, run. . 1 1 83J 

ConciusioD. By the comparison of these estimates, it appears that 

the structure, composed entirely of brick, (which,, on 
other accounts would have been desirable,) will cost 
nearly two dollars per running foot, (upwards of 10,000 
dollars per mile,) more than either of the others. The 
two modes of combining stone and brick, appear to difkr 
very little from each other, in point of cost, but as the 
cheaper is calculated also to facilitate the execution of the 
Work, it is decidedly preferred. 

Its construction is estimated from the runniDg cost as 
follows, viz : 

mulffoiTi ^^^^ ^^®* ^^ •^^ "^^ P®^ foot«=$e2,092 80 per mile, 

itnactare. The estimate of No. 4, by the same scate ci prices,. 

will stand as follows, viz : 
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15^ sectional feet of brick work, at 30 cents, • 4 65 
42 ditto ditto stone work, at 19 cents, 7 98 



Making, per running foot, . $12 63 

And per mile, . . $66,686 40 

It can scarcely be doubted, that these modes of con- '*• •dvtntagef. 
structing the channel- way, independently of first cost, 
are preferable to every other. They secure the water 
effectually against all incidental causes of impurity or 
turbidness, as well as from the possibility of its current 
ever being imterrupted by the inclemency of winter ; and 
they are, at the same time, decidedly superior in point of 
stability. In some situations, indeed, the culverted or 
close channel will be preferable, even on the score of 
economy, either in reference to the work itself, or to the 
country through which it passes; intersecting villagest ^pp^**^*****^®*" 
for example, and in deep cuttings, where for any reason tbe graded line, 
whatever, it would be desirable to fill the earth back 
over the arch. Situations of this kind are found on or 
about 13 miles of our line, and in estimating, therefore, 
under these different views, I have given one series of 
results for a channel-way, culverted throughout, and ano- 
ther, for a mixed construction, culverted on 13 miles, 
and slope walled on the residue, as in profiile No, 1. 

Description and Estimate of Grade-wobje. 

Under the general denomination of grade-work, I in- Oeicription and 
elude all the work of a local and particular character, work* *° 
occurring on the line, whether preparatory to the grade 
or otherwise. The construction of the dam and reser- 
voir on the Croton: clearing the ground, excavations of 
rock or soil, drains, culverts, aqueducts, road-crosMngs, E*^^***®"- 
stone embankments, and lastly, the back filling and ter- 
raceings. The annexed itinerary and estimates furnish Eaibaskintnt. 
detailed calculations of all these items, fi'om the fountain 
reservoir on the Croton, to the distributing reservoir on 
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Murray's Hill, including, also, the alternative of a ter- 
mination at Bloomingdale square. 

The preparation of the grade in excavation, whether of 
rock or soil, has nothing particolar, except its form and 
dimensions, to distinguish it from ordinary grading on 
other public works. In embankments, however, it is 
proposed to construct the work somewhat differently, 
by forming as a foundation, immediately under the line 
of the conduit, (whether open or closed) a mound of solid 
stone, (as in the annexed profiles No. 6 and 8,) this mate- 
rial being found in sufficient abundance every where on 
.the line, and forming . in this way, as the writer has had 
occasion to experience in similar situations, a cheap and 
very safe foundation. The residue of the embankment 
after the conduit is built, is then to be formed to the 
necessary height and width, with good gravel or loam, 
on the slopes of which, in situations requiring enclosure, 
live hedges, of a proper kind, may be vei*y profitably 
and tastefuUv cultivated. 

On the last two miles, where the relief of the grade 
line becomes in some places considerable, it was found 
that arcades of brick could be advantageously substituted 
for embankment, in certain situations, with a considera- 
ble saving of expense, and they have been estimated 
therefore accordingly. 

The drains of iron spoken of in the estimate, are 
merely iron water pipes, of proper sizes, laid through 
the embankment with wings of masonry, grouted into 
the masonry of the aqueduct, as the occasion requires. 
Larger drains and culverts are supposed to be construct- 
ed in the usual way with stone or brick, according to 
MMonr ^" ^*** circumstances. Generally for all masonry, where rough 

or common hammered stone can be used, it is prefera- 
ble, on the score of economy ; but in many cases where 
cut stone or stone in large blocks would be desirable, 
brick is a valuable and economical substitute. The less- 
er aqueducts, therefore, and that at Manhattanville, are 
generally estimated of this material. 

The Harlaem aqueduct has been estimated in massive 
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Stone masonry, and lilso in brick. The latter material is JJ^"''*" ^^ 

of course the cheaper in itself, but as it required smaller 

arches, it involved Ae construction of a greater number 

of piers and hydraulic foundations, and consequently 

gave a result (Offering but little from the estimate in 

stone. — See sketch No. 11 and 12. 

In summing up the estimates, I have used the amount 
set down for this structure as an aqueduct, notwithstand- 
ing the slight difference estimated in favor of the syphon. 
My impression is, that the greater simplicity and cer- 
tainty of action, in an uninterrupted channel, from the Maybeuftdua 
Croton to the distributing reservoir at Murray's Hill, ^'"^"^ ^"^^^ 
will commend this arrangement to the Commissioners 
and the community ; and it has been suggested also, that 
the interests of the public in this structure, as a bridge for 
connecting the heights of Harlaem, with those of West 
Chester, would more than countervail all differences of 
expense. 

The distributing reservoir is estimated of sufficient Distributing rei- 
size for all purposes, surrounded by a wide rampart of ''^"'^^ 
earth and masonry, and divided into two apartments. 
Should a separate depurating reservoir be required, it 
may be constructed with great convenience in several 
positions, either on the West Chester heights or on the 
Island. 

Under these various heads, two calculations have been Manner of mak- 
made upon each mile of the route. One answering to i"? ^^e anneMd 

, . /. 1 1 1 !• 1 calculatioM, 

the construction of a close channel, accordmg to the pro- 
file No. 3, and the other for an open channel, according 
to No. 1 ; and in summing up the amounts, a result is 
also obtained for a mixed construction, consisting of a 
sk)pe walled profile on 28 miles of the route, and a close 
conduit on the residue. 

It only remains now, to collect the results of the vari- General wm- 
ous estimates in a summary view, as follows, viz : mJle,!*^*^*"'*' 

For a mixed construction, terminating at Murray's 
Hill : 
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Itinerary estimate, 41 miles, . $1,693,013 36 

26 miles conduit, No. 1, as 

above, at $43,620 00, $1,221,860 00 
1 8 miles conduit, No. 3, as 

above, at $62,092 80, 807,206 40 

2,028,566 40 



Nett cost according to the estimates, $3,721,579 76 
Administration, engineering, 

contingencies, &c. 10 pr cent, 372,157 97 

Total, .... 4,093,737 73 

For a culverted construction throu^out, terminating 
at Murray's Hill : 

Itinerary estimate 41 miles, . . $1,682,593 29 
41 miles culvert, at $62,092 80 

per mile, . . , . . 2,545,804 80 



Nett cost by the estimates, . . $4,228,398 09 
Administration, engineering, con- 
tingencies, &c. 10 per cent. . . 422,839 81 



Total, . . . $4,651,237, 90 

The corresponding totals for the termination at Bloom- 
ingdale square, would be as follows, viz : 
For the mixed construction, . $3,791,810 33 

And for the culverted construction 

entire, 4,349,310 50 

Being a difference in each case, of 301,927 dollars; 
but taking into consideration, that all the City drains, in 
the case of the Bloomingdale location, would require an 
additional length of one mile and fourteen chains; the 
Murray's Hill location is deemed preferable. 

Land ^nd daina- Estimate of land, damages, and water rights not includ- 
'*'• ed in the above, viz : 
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On the Croton, . • . . $28,600 

On the line, .... 36,900 

Reservoir, ground, &c. in New- York, 70,000 

Total, .... $135,400 

It is estimated that the work may be completed in Time oecMmry 
four years from the time of actual commencement. Jj^ ^"a?"^^"' 
All which is respectfully submitted. 

D. B. DOUGLASS, CivU Engineer. 
February Isty 1835, 



The above eitimate for land and damages, includes the location for the 
reienroir on Murray's Hill; doubtless, however, the lands already owned by 
the Corporation, would answer for this purpose. 
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APPENDIX No. 4— CONTINUED. 



Brought over, 
23d mSe, . 



24th mile, 

25th mile, . 

26th mile, 

Aqueduct, • 

27th mile, 

28th mile, . 

29th mile, 

dOth mile, . 

31st mile, 

32dmile, . 

83d mile. 

Half mile and aqueduct. 

Reservoir, . . 



For rebuilding McComb's Bridge and grading 

6^ miles to Murray's Hill, ... . . 
ReservcHr at Murray's Hill, 



.h. 



Total, . 



•447,865.41 
15,365 OO 

6,104 OO 
10,217 71 
23,053 18 
22,440 51 
14,148 OO 

8,850 22 
12,730 09 
11,050 00 
10,644 83 
14,106 10 
13,460 49^, 
12,920 22 
56,400 00 

•679,355 75 

139,440 00 
102,933 00 



•921,728 75 
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tne locmon oi a nam in ton mfmejr,^ nvm « 
al an elevation of 153 feet, were coaducted, following the 
]eft bank, up the valley, to oacertain the quantitj of land 
that would be Sowed by a dam raised to this lieigbt at tbc 
aforesaid location ; it was found tbat the surface of a re- 
terroir so formed, would fall within the river banks at a 
point 3 { miles, up the valley, above said dam ; here the 
river was crossed, sod the inargin of the proposed recer- 
T 



MR. MARTINEAU'S REPORT. 

Hon. St£Puen Allen, Chairmani ^ 

Saul Alley, t .<^^^^/'^»>r «^ 

BE.NJ. M. Brown, KUon to the mp^lf o/ New* 

WM. W. Fox, and KwhoUmuw^tir. 

Charles Dusenbury, £8qrs.y ^ 

Gentlemen, 

III compliance with your instructions, received the 
latter part of October, requiring a survey, maps, profiles, 
Jlc0 relative to the introduction of the waters of the Cro* 
ton as a supply for the city of Ne\v*York^ with estinaaEtea 
of the pruhahle cost thereof, I proceed respectfully to 

REPORT: 

That, after a few days delay, which* were employed in 
obtaining the necessary instruments and collectinga party, 
the fie)d duties were commenced early ih November, at 
the head of tide water, near the mouth of the Croton, 
taking as our zero, medium high tide ; ascending, direct* 
ly, the steep bank of the river, 150 feet ; a level, at thiis 
elevation, was conducted up the left bank of the river to 
the foot of the rapids, 500 feet below Garretson's mill| 
where^ touching the river surface, it was found to be 
123 tW» ^^^ the surface of water above the mill dam, 136 
feet above high tide. 

From this point, (which is deemed most favorable for 
the location of a dam io this vicinity,) a level and traverse, 
al an elevation of 155 feet, were conducted, following the 
left bank, up the valley, to ascertain the quantity of land 
that would be flowed by a dam raised to this height at the 
aforesaid location ; it was found, that the surface of a re- 
servoir so formed, would fall within the river banks at a 
point 3 f miless up the valley, above said dam ; here the 
river was crossed, and the margin of the proposed reser* 

T 
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voir« oii the north tide of the river, wu traeed down t» 
tbo aforeiaid dam, near, and juit below Garretson's mill. 

Resuming our level at the upper extremity of the re* 
tcrvoir jutt described, we proceeded up to the foot of Mus- 
eoot Hill, where the surface of the river was found to be 
160 iV« ^^^^ above tide ; assuming now an elevation of 
175 iVt foet, a level and traverse were traced, as before» 
on both sides of the river, to ascertain how much land 
would be flowed by a dam at IVIuscoot Hill 8ettinj[:the wa- 
ter up to this height. It was found, that, at a point about 
2 1 miles above the dnm, and | of a mile above Mechanics- 
villei the surface of this reservciir would full within the 
banks of the Croton, which was here crossed, and the 
margin of the flow, on the north side of the river, traced 
down to Muscoot HilL This is n favorable place for the 
location of a dam, the valley here being narrow, at the 
top line of the dam being only 220 feet, and 18 feet above 
the bed of the river, wluch is here rock, as also the north 
shore, and it is probable that rock may be found near the 
surface on the south bank of the river, on the remutal.of 
the soil. 

From the Muscoot dam, a line of location, on the north 
side of the river, was commenced and conducted down, at 
a declivity of 15 inches to the mile, to a point about 40O 
feet below 6arretsou*s mill,- where, by an arch of 80 feet 
span, the line of aqueduct is connected with the south 
shore of the river, which it follows to its mouth. The dis- 
tance between Muscoot Hill and the site selected for the 
proposed arch, which is very near that for the proposed 
dam at Garretsnn's mill, is 6 miles. The ground is very 
favorable for the construction of a line of aqueduct, on any 
plan, for the whole of this distance, much more go than 
the same number of miles, taken together, i)n any part of 
the rout from Gatretson's mill to New- York ; no deep cut- 
ting or filling is encountered, nor extra cost involved. The 
culverts required are not large nor numerous. There ^vill 
be some rock excavation on this section : the stone furnished 
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from this excavation will be rctiuired for protecting slope 
waiU ; if an open canal were adopted, and if a work of 
masonry, in cement, be«preferred, still, all the excavated 
rock would come in use ; and on either plan, therefore, no 
extra cost from the rock met with is likely to occur* 

Before proceeding to notice, particularly, our operations 
below Garretson's mill, it will be proper to state thequan- 
tity of land that would be flowed by the Muscoot dam» 
raised 175 ^^ alK>ve tide, the damages consequent there* 
on, to land and other property, and an estimate of the 
probab\3 cost of its construction, together with the 6 miles 
of aqueduct, including an arch of 80 feet span, joining on 
the south shore of the Croton, at Garretson^s mill. 

The Muscoot dam will flow 117 acres of land, on both 
sides of the river, taken together, it may be called ** good 
quality,'* and is estimated to be worth $75 per acre, for 

117, is $8,775 

Flowing the water about 2 feet deep on 
the wheel of the Mechanicsville Factory, 
damage estimated at • - - - 1,000 

Contingent damages not included above, 

•ay, ..... . 8,852 50 

Dam raised 18 feet above the bed of tho 

river, supposed to be constructed in a very 

substantial manner of hydraulic masonry, 

100 feet between the abutments, which arc 

to be raised 8 feet above the tumbling v^ay , 

these, als6 formed of massive masonry, are 

to bo connected with embankment of gravel 

which forms the extreme ends of the daro« 

The various items entering into this strtic- 

ture, having been separately calculated, are 

collected in the aggregate of • • • » 28,750 20 
Contingencies, .... 8,687 77 

Total estimated amount of Muscoot dam, 

including reservoir, and all incidental dam* i 

agii, 140,665 58 
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Next in order ii^ill be stated the probable amonat of coat 
tnvolFed ia the construction of the 6 miles of aqueduct be- 
tween Miiscoot dam and Garretsou's mill, inchidinff the 
arch of 80 feet, span, connecting with the south bank of 
the Crotoo. The estimate is predicated on the supposi- 
tion that the channel-way of the aiqueduct is formed by a 
cylinder of masonry 8 feet inside diameter, composed of 
food stone or brick work, 14 inches thick, well laid with 
^draulic cement, and grouted throughout, so as to render 
the masonry impervious to water. The cylinder to be laid 
in a trench excavated for the purpose, where cutting is af- 
forded, and where embankment occurs ; aAer it bus well 
settled, a trench is to be formed in the top of it, and the 
naisonry laid as in other cases ; the earth excavated to 
form the trench, both in cutting and embankment, is to be 
returned back so as to cover over the cylindrical channel- 
way. The culverts are supposed to be formed of-good 
stone work, in some eases of cylindrical form, and in others, 
semicircular arches will spring from low abutments,' luuie 
of tliem are required to be over 6 feet span, the average 
about 4 feet* The whole to be executed ia a style, and i^* 
e qaality that will impart to it the character of great dura- 
bility. Collecting all the items, which have been reparatelj 
calculated, that form the aggri'gate cost of this section, 
the average per mile is $55,161. 

and $55161 X6» $330,966 
Aqueduct of 80 feet span, to pass the Cro- , 
ton, and a land arch to pass the road, ef 16 
feet span, are together estimated at - 53,251 
Add M uscoot dam and reservoir, - 40,565 56 

Contingenciedi, - - 21,239 12^ 
Total estimated cost of Muscoot reser- 
voir and line of aqueduct, including arch 
on the south bank of the Croton, 



at Gairretson's mill, . - - $446/)2| OSk 



43» (Doe. No. 44. 

• 

Caleutiitiotts have also been made^ of the probable cost 
of an open canal chann6l**way for the proposed acqtieduct 
from Muscoot dam to Garretson's mifl, a4id large euuagb 
to admit a clear sectional area of 72 square feet, when 
running at a dcptb of 5 feet. I'he various items entering 
iutOy and constituting the cost of a ivork executed on tliis 
plan, have been collected into an aggregate sum, which, 
for 6 miles of open canal, Muscoot Dam, land flowed, and 
damages involved, amounts to, including arch of 80 £^t} 
$229,004 54. 

The difference in cost, according to the foregoing esti- 
mates, between ah open canal cbanncl-way, ami cylindri- 
cal tunnel of masonry, 8 feet io diameter, buried in the 
oartb beyond the reach of frost, from Muscoc^ dam to 
Garretson's mill, is $217,017 14. The character of the 
work, in all other respects, beii^ alike in both cases* 

Having ascertained the probable cost of conducting tho 
waters of the Croton from a fountain head^ creeled by a 
dam at Muscoot hilU the highest point that invited exam* 
ination in relation to a line of aqueduct by the Croton ral* 
ley and the margin of the Hudson* the next object of €fpe<* 
cial interest was to ascertain, from a careful examination 
into the whole merits of the question, whether a high dam at 
Garretson's mill, and a line of aqueduct originating at a 
fountain head thus created, raised high enough to admit 
of the same declivity as the preceding, that is to say, 15 
inches to the mile, might not be found to bear a favorable 
comparison with it as a starting point for the pro|)osed sup-> 
ply, if not decidedly superior, in its claims for this purpose, 
to any point higher up. 

Assuming an elevation for the dam at this place, suited 
to the above condition of declivity, adopted previously, 
from the Muscoot dam, that under consideration muiit be 
168 tVt Above tide, and raised 44 f ^ feet above the bed of 
the River, on the rapid. 400 feet below Qarreston*s mill. 
Our instrumental examinations, based on a line at this al- 
titude, resulted io showing that the whole flats betweao 
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6arretson*8 mill and Musoool hill would be covered, and 
a small portion of land above this hill ; the water in the 
channel-wa; of the river be backed tip three-fourths of a 
mile above Jttechanicsville ; Pine*s bridge would be covered^ 
which, with the roadway leading to it, would necessarily 
require to be elevated* Garrctson's mill establishmcnty a 
mill at Crotonvilie, together with twenty other buildings, 
would be flowed. The public highway, also, for a great 
part of the distance* would require to be transferred to 
higher ground. 

The quantity of land that would be flowed by a dam 
raised to the foregoing elevation, is computed to be 391 
acres, mostly of good quality ; and, taken altogether, is es- 
timated to be worth $75 per acre. 
Then 391 multiplied 4>y ^S gives • 
Damages to mills and dwellings, some of 
which are of good quality, but the greater 
part small and inconsiderable, more or less 
dilapidated, are, altogether, valued at - $40,000 

Kebuitding Pine's bridge, and embanking 
roadway to it, estimated to cost 

Contingent damage?, to cover improve* 
ments other thaq the buildings before enu- 
merated, - - - * - 

Estimated amount . of damages to land 
and buildings, by high reservoir at Garret- 
son's mill - - - . . - 



129,325 



19,500 



$14,789 



$93,014 00 



The dam, as has before been observed, must be raised 
44.75 feet above the bed of the river, and 168i% above 
tide, as the site selected as most suitable for its location* 
It will be 400 feet long on top line. The south shore and 
bed of the river are rock. The plan of construction pro- 
posed for this dam is briefly described as follows : tho 
central portion, constituting the tumbling way, and the ad- 
jacent abutments, to be raised n4t less than 6 feet higher 
than tbo tojt lino of tho dftmt are supposed to bo formed of 
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|ood bjdrtalie masonry, grouted tWoughouti and render^ 
ed irriporvioasto water. The length of dam, between abut* 
mentsi| is 100 feet ; abutments, 10 feet thick. Thickness 
of masonry, on top of daip, 16 feet ; up-stream face, per* 
pendicular f down-stream face of dain, sloping at an anglo 
of 60^« The exterior face of the abutments, or witig wallsy 
have juttel walls projecting 8 to 10 feet, so as to form a 
sound connexion with the embankment, (of which the ends 
of the dam are proposed to 'be formed,) protected and sup- 
ported, on the down-stream side, by a heavy compact slope 
wall. A dam, so constructed, and made to possess the 
character of great durability, may be completed for tho 
gross sum of - - - - - $Q9,174 70 

This being the amount of the various 
items when collected together. 

Add the estimated amouiit of damages 
for buildings, land, &c. as per preceding 
statement connected with reservoir at Gar- 
rctson's mill, $93,014 00 



Total cost of dam and reservoir at this 
place, - . ^ V - . 1162,788 70 

Amount of cost to bring the supply from 
Muscoot rsscrvoir to the same point, name* 
ly, the south shore of Croton river, at Gar- 
retson's mill, is - * . - $446,021 68 1 



Difference in favor of this position is $283,232 98 

* 

According tg the forgoing estimates, of the value of pro- 
perty destroyed by the reservoirs, and cost of the structures 
connected respectively with them, bringing the supply to 
the same point in both cases, and at the same altitude, to 
wit, 1681 feet above high tide, allowing of a declivity of 15 
inches to the mill, to the distributing reservoir, 41 miles 
distant, whose surface will be 117 feet above tide. 

Estimated cost of conducting the Water from Huscoot 
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daiDi hj an open eanaly including all expenses, to the lane 
point, to wit, the south shore, of the Croton, at Garretson's 
mill is, • - • - . . $229,004 54 

Estimated cost ofdam, reserTotr, and dam-^ 
ages of every kind, connected itith obtaining 
a fountain head at Garretson's mill, is 8162,783 70 

Diflerenco in favor of this position for 
fountain head, instead of Muscoot dam, and 
open canal, --*-.. $60,215 84 

It has before been stated, timt a level and survcjr wore 
traced, designating the boundary of a reservoir that would 
be formed by a dam at Garret9on*s mill, raised 155| feet 
above tide ; this, it was found, would flow the flats more 
than three miles above the dam, and cover 170 acres of 
land, nearly all of good quality ; Garretson*s mill would-be 
drowned out by this dam, and a mill at Crotonville. dam- 
aged, though not destroyed, together with 10 other build- 
ings, mostly of no great value. 

The amount of damages involved in this cose, although 
they full much below the amount involved by the high dam 
and reservoir before described, still bore too large a pro^ 
portion to admit it into the scale of comp'irison as to re- 
lative advantage, all things considered, as the difference in 
head between this and high reservoir, over 13 feet, was 
considered of paramount importance, among others, for the 
following reason, that the head gained would much more 
than compensate the incrc^ased cost of high dam and reser- 
voir, by admitting of a diminished cnpacfty of channel- 
way to deliver the required supply. Hence, although all 
the items of cost have been carefully considered and cal- 
culated, together with the probable amount of damages to 
land and other property, involved by the erection of a dam 
raised to this altitude, it is not deemed necessary to state 
them, because, after having well considered the relative 
advantages between a fountain head obtained at Muscoot 
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Hill, or by a dam at Garretaon's mill, creating a reservoir, 
at ah elevation of 155| feet, or 1681 feet at tBis last place. 
The high dam and reservoir are decidedly preferred, as 
least costly and most efficient for the purpose contemplated. 

From Garretson's n>i!I a line of location, with top sur- 
face of grade for cfaannel-wiay at 168 feet above tide, was 
traced to the head of tide, near Halman's mill, at a decliv- 
ity of 15 inches to the mile, along the face of side hill, 
which angle of inclination varies from 10^ to 30^. The 
face of the slope is much broken by ridges and indenta- 
tions, involving, for short distances, alternately heavy cut- 
ting and filling. Still they are generally so short, and bal- 
ance each other so nearly, that but little extra cost is, on 
this account, involved^ A portion of the excavatibn will be 
rock, which can be all used up, either for embankment, 
slope wall, or in the masonry for culverts, &c. The ground, 
on the whole, is pretty favorable for the construction of a 
cha'nnel-way for proposed aqueduct, if of masonry ; but not 
so much so for an open canal, which, at so great an eleva- 
tion, and situated on a surface of so great a declivity as the 
side billt>n the left bank of the Croton is, between the 
points ebove named, could not be regarded as quite safe, 
without being well lined inside, but for a regular channel- 
way of masonry, occupying much less breadth ; the ground 
on this section of 5 miles, to wit^ from Garretson^s mill to 
mouth of Croton, admits of a safe and cheap construction, 
less than the average between the mouth of Croton and 
Harlem river. 

No culverts of large dimensions are required on this sec- 
tion of the route, npr is their number great; generally. They 
are contemplated to be formed of masonry, sometimes of 
cylindrical form, and in some cases semicircular arches* 

Before leaving the Croton valley with the line of loca-' 
tion, it w£^« deemed important to examine into the feasi- 
bility of throwing a dam across the river, at or near the 
head of tide, and raise a fountain head at once, to an ele- 
fmtioi) of 150 feet alcove tide, ivhich would admit of a de^ 

V 
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eliTity of one foot per mile to tbe dittribntiBg reierroir-. 
Two positions offered themselyes as suitable locations for 
the proposed dam, one at the head of the rapid, 500 feet 
abo?e Halman's mill, 20 feet above tide ; the other about, 
the same distance below this mill, where the shores are 
bluffs of rock 50 feet high, and approach within 75 to 80 
feet of each other. The bed of the river is, in both eameBf . 
rock. The south shore, in both positions, is very fiivorable^ 
and either site is remarkabljr well adapted to tbe purpose 
required ; should such a plan be thought, on full ezagiina- 
tion into its merits, to be feasible. 

The site to which the following estimate is applied, is 
that at the head of the rapid above the mill. The height 
of the dam here would be 20 feet less, but the length 
would be increased in a corresponding ratio. . The length 
of the top line of a dam in this place would be 700 feet; 
while the top line of a dam, at the lower site, would be 
only 500 feet. The peculiar features of the Ipcalitiea. 
in question are such as to rende^ it probable that tbe 
cost would not materially vary for a dam at either place. 
Following up this examination, a level was conducted, 
at the foregoing elevation, up the north bank of the 
Croton, marking the boundary of the prpposed r^er- 
voir, until it encountered the bold steep banks of the river^ 
near Garretson's mill, where, crossing over, a level on the 
south side, marking the boundary to the proposed dam, was 
traced. It was ascertained, by the foregoing examinations, 
that a dam, raised 150 feet, would back the water of the 
Croton more than one mile above Garretson's mill, before 
it is confined within its banks ; yet, on account of the near 
approach of the high grounds to the river, very little land 
above Garretson's milf would be flowed. 

The length of tbe reservoir, as above supposed, raised 
150 feet above tide, would be ^ fraction over 6 miles, and . 
for the greater part of this distance it would average, over 
1,000 feet in width. The reservoir formed by a dam rais- 
ed to an elevation of 1681 feet at Garretson's mill, would! 
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be 6f miles long, but considerably less ill breadth. . The 
qaantity of land flowed by the HalmanV mill reservoir, 
would exceed the amount flowed by the Garretson's miU 
resenroir and that at Muscoot hill added together ; yet, on 
aeeount of the inferior quality of the land, and the number 
of buildings being two less, damages for land^ houses, mills, 
and factories will not be greater than are incurred by the 
Garretfion's mill reservoir: , 

The quantity of land flowed by the lower, or Halman's 
reservoir, is 550 acres ; surface of the river included, 150 
more; making the whole surface of this reservoir about 
700 acres* * Much the greater portion of the land is rough 
and broken, not worth over $20 to $25 per acre. A por- 
tion is of medium quality, consisting of upland slopes ; the 
residue are flats, not of so good a quality as those higher 
up the river. The whole may be divided, as to quantity 
and quality, into the following grades. 

134 acres of best quality, estimated at $70 
per acre, • - ^ - . - $0,380 

190 do. medium do.' $40 7,600 

226 do. rough, rocky land, do. $20 4,520 



Making altogether, for land, 



$21,500 



The mills which would be drowned out, are mostly not 
of much value, except the wire factory. They are 
Garretson's grist and saw mill, 
Tompkins' do. mill. 
Small Fulling do. 
do. Saw do. and Wire Factory. 

These, including water privileges, land, building, and ma- 
chinery, are estimated to be worth $10,000. 

Allowing half to be lost, the damage will be $5,000 

The other mills, exclusive of water privi- 
lege and land, are estimated, in the aggre- , v 
gate, to be worth - - - - - 7,500 
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12 teoaroentSy some of them in |;ood eon- 
dition, but most of them small and dilapi- 
dated, are altogether, with the surrounding 
iroproTements usually found in connection 
with such buildings and farming establish- 
mentSi estimated at - - - - 

Whole estimated amount of damage to 
mills and houses, . . ^ * 



15,000 



$27,500 



Estimated cost of dam, built in a substantial manner, 
of the best materials, composed, in great part, of massive 
hydraulic masonry, well grouted from bed of river to top 
of dam, weir, a tumbling^way 100 feet between abutments, 
and 24 feet wide on top, rendering it a good substitute for 
the bridge next above it, hereby destroyed; upstream 
face of dam perpendicular, thiB down^stream face formed 
at*an angle of 60^. The abutments are computed to be 20 
feet thick, and to extend 6 feet above the face of the 
tumbling-way, on the down-stream side, and extend from 
the face of masonry of the up-stream side, hi an angle of 
45^, provided with juttee walls, extending 10 to 12 feet from 
ihee of abutment, next to the embankment, of which the 
eade of the dam are supposed to be formed, so as to make 
a sound joining to the gravel, whieh constitutes the em- 
hUtfiknfifftti ; the whole, of wliich is to be protj^ed by a slope 
wall, laid dry,, of iielecied stone, 8. feet thick* A plan and 
elevation of this dam will be given, showing mere particu- 
larly how it is intended to be constructed^ when the maps 
and profiles accompaying this report are presented. All 
the items.of cost, ^r a dam of the dimensions and mode of 
construction contemplated in the foregoing description, 
have been sepi^rately calculated^ and being collected, cod- 
stitute the following aggregate sum of - 1216,200 

Estimated cost of raising apd rebuilding 
Tompkins' Bridge, - - - ' • tf6,000 

Fowler's Bridge, at the wire factory, may 
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be dispensed wUba demise therefer» esti- 
mated at- - - - -- - t$5i000 

Total estimated cost of lower dam and 
reservoir^ - - - ' - - - $275,200 
The water rights, in all the estimalesy have been ex- 
cluded, because the damages to mill property on the Crp- 
ton will be substantiallj the same, on whatev^Br plan, or at 
whatever place the waters of that river may be diverted to 
furnish the desired supply to the city of New- York* The 
foregoing remark is held to be just, so far as the mills and 
factbries actually erected^ and in operation, are concerned ; 
but not as it respects the effect in relation to the intrinsic 
value of water rights unimproved, and especially below 
Garretson's^mill, where the fall in the river is much more 
rapid, and more easily rendered available, and may be con- 
sidered to possess additional value on that account. 

The greatest. amount of unimproved water power on the 
Croton, is near its mouth, where the river passes through 
the Van Courtlandt estate; on thi» portion of the Croton, 
about one half of the whole fall, between Uuscoot Hill and 
the Hudson, occurs ; but, on account of the necessary cost re- 
quired to render this very great water power available^ and 
the deep contracted valley through which the Croton passes^ 
hardly affording building ground on its margin, in some 
cases the water power may be said to possess but little 
value. % 

If, however, the proposed dam at Harman's mill should 
be erected, the case would be very different, the fall of 
water being concentrated at the head of tide, in connection 
with the navigable waters of the Hudson, arid the side hills 
falling off at gentle slopes, affording an opportunity of 
using the water power any where in the vicinity of the dam, 
or, at very moderate cost, affording a choice of ground of 
great extent, under circumstances which will allow of usii^g 
the water over five^or six times; by means of which ar- 
rangement, the water power of the Croton, even after 
allowing a large portion of its waters to pass away to sup- 



ply New^Yorky would ttili be grtBitt thtn, under ether 
circuiuitanceey the whole volume of the rirer would afford. 
On this plan of drawing a supply from the Croton, the 
water power would scarcely be diminished, or sustain injoryy 
at least for a long time to come. If the above view of the 
matter be correct, it follows, that the least amount of 
damages will be consequent upon a diversion of the Cro* 
ton river to supply New-York, by raising a* fountain head 
at Halman's mill, and allowing the surplus waters to be 
used below it, that the case admits of; the proprietor would 
in this case be benefited rather than injured in his water 
property* ' 

The foregoing are the esults that have been presented 
by the survey and examination of the Croton valey ; a re- 
gion of country highly interesting to the citizens of New- 
York, affording them, as it does, the best, if not the only 
source, from whence an abundant supply or pure water may 
be drawn, for their present and future use. 

Before leaving the valley of Croton, it may be proper to 
remark, that although the dam at Halman's would, in one 
case, be 150, and, if located at the head of the rapid, 130 
feet high, it is not on that account impracticable, at a rea- 
sonable cost, nor liable, if suitably constructed, to prema- 
ture decay. The estimate supposes it to be maMji formed 
of hydraulic masonry, laid compact, well bonded, and 
grouted throughout ; nor is it, in relation to its altitude, 
without a parallel ; one at least, of this height, has been 
constructed in France, and is regarded as a permanent, 
durable structure. In supplying the city of Edinburgh with 
water, an embankment, not materially varying, in elevation 
and other dimensions, from the dam under consideration, 
was thrown across a deep valley, and is considered as a 
safe and durable work. There is, indeed, no intrinsic diffi- 
culty, apart from the cost in this case, the proper form, 
dimensions, materials and mode of construction being duly 
regarded ; we may therefore rely with confidence on the 
practicability of erecting such a structure, even if carried 
to a greater height. 
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Fromwbat,ha«been8aid,I desire that it should not lead 
to the inference of my wishing to urg^ arguments in favor. 
of a dam at this place, ot^ the plan before proposed. The 
only object in the examinations relatiiifg to it, being that of 
affording the means of bringing it into a comparison with 
the other points examined with reference to a starting point, 
and to express, without hesitation, my own entire coBfidence. 
in the practicability of the work, regarded as a sound, per* 
manent structure, and the sufficiency of the sum allotted in 
the estimate to giro it such a character, and then leave it, 
as I shall do all other matters treated of in this report, to .' 
its own merits in the estimation of the commissioners, who 
are, in this case, the proper judges* 

It seemed also, desirable, in connection with what had, 
previously been done, to try a location originating at a 
fountain head raised 150 feet above tide, and 5 miles nearer 
the city, especially as a recent survey had traced a line of 
location originating from a fountain head at Muscoot Hill, 
at about the same elevation, and carried to the c)ty at the 
same declivity as that herein considered as originating at 
Garretson's mill, at an elevation of 168 feet above tide. 

In carrying on this design, it was easy to note the differ- 
ence at those points of particular difficulty, where heavy 
cutting and filling cannot be avoided, and by a careful 
analysis of the data applicable to each, ascertain which, 
under all the circumstances, was best adapted to the object, 
in view* Along the general face of the sloping ground be** 
tween the points just alluded to, it was also easy to deter- 
mine as to the relative advantage due to the respective 
grades. 

This course seemed the more desirable, as, so far as . 
known, no regular instrumental examination, at so low an, 
elevation, had been carried through ; it was therefore cal-, 
culated to contribute more to the general stock of fact, than 
could otherwise be obtained at so small a cost of time* 

Further, it may be proper to remark,'that, afler a thorough 
examination into the feasibility of the plan of a high dam 
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and reservoir at the month of the Croton, raising a foantain 
head ISO feet abore tide, and establishing this as the point 
from which a line of aqueduct mi^ convey the waters of the 
Crotoh to supply the city of New- York, the result to which 
my mind arrived was, that a decided preference was due to 
this plan, because it would save^ according to the estimates 
with which it compares, nearly $200,000 in cost, and re- 
duce the damage, on the score of water rights, to the lowest 
possible amount, making the whole ditference in its favor 
about $250,000, on the supposition that the unimproved 
water power especially benefited, is worth $50,000, be- 
tween Tompkins* Bridge and the dam in question. The 
whole fall between these points, nearly 100 feet, being con- 
centrated at one point in connection with the navigable 
waters of the Hudson, will render the surplus water here 
iji more value than the whole river in its natural state, 
under the system of detached improvements, is now worth* 
With this view of the subject, it was thought advisable 
to adapt our location, for the line of aqueduct from the 
Croton to New- York, to this, as the leading plan, and in our 
progress down with the line of location, to examine the 
ground in reference to the relative advantage between the 
high grade, originating from the reservoir at Garretsq^'8 
mill, and that here proposed, originating from the reser- 
voir at Halman's mill, near the mouth of the Croton. Ac- 
cordingly, the line of location, which had been traced to 
this point, was discontinued, by dropping our level 12^ 
feet, the difference between the two ; and our location, thus 
modified, was continued toward the city. 

Near the point of divergence from the Croton,the line cros- 
ses a ravine at Cot. Hunt^s, the extreme depth of which is 
42 feet, and fwidth, at line of grade, 300 feet immediately 
after crossing this, the line encounters a ridge, smooth io its 
external appearance, but, from the known formation of this 
region, a considerable profxirtion of the excavation through 
it may be rock, and is so estimated. The highest point of 
this ridge is 54 feet, and the distance through, 1,800 feet, 
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beginniDg and ending with 8 feet; about 800 feet of this 
ridge, in the estimate, is supposed to be tunnel. Passing 
out of this deep cut, another ravine occurs, requiring heavy 
embankment, greatest depth 35 feet, and breadth at grade 
line, 500 feet ; passing this, the line encounters the point of 
a ridge, whose greatest depth of cut is 28 feet, and distance 
through, 700. The earth and other material removed from 
this cut will be required for embankment in passing the 
last mentioned ravine. The ground now, till we come 
within a quarter of a mile of Sing Sing, is tolerably favor- 
able ; here a ravine, 500 feet wide and 18| greatest depth, 
is to be passed; immediately after, a ridge occurs, whose 
greatest height is 25 feet, and will average 17 for the dis- 
tance of 1,200 feet ; passing onward, the chasm, or deep 
ravine at Sing Sing, is met with, its greatest depth, at the 
point passed over, is 96 feet distance across ; on line of grade, 
276 feet, requiring a culvert of 12 feet span. The line 
passes through the village without encountering buildings, 
with deep cutting, sufBcieilt to bury the aqueduct entirely 
out of view. Between Sing Sing and Sparta a long deep 
cut occurs, the greatest depth is 52 feet, and for a quaVter 
of a mile will average 32 feet ; this deep cut may be avoided 
by turning the flank of the ridge next the river, but then a 
sinuous course and heavy embankment would be the result, 
in passing the intervening valley, by which no saving in 
cost would he effected. Sparta valley is next passed, it is 
650 feet wide in the direction of our course, extreme de- 
pression 28 feet ; the line now, by a sinuous course, is traced 
along the undulating side hill of the Hudson river slope, 
until it comes to a depression in the ridge terminating at 
the stone church, near Sleepy Hollow ; this passed half a 
mile north ofthechurch,we come to Mill river,whieh is cros- 
sed, as will be seen by referring to the map, near its mouth. 
This location was finally chosen, after having mad^ several 
tirals to pass this valley higher up. The various courses 
« examined for. this purpose, are indicated on the map by 
red lines. The greatest depression pf the ravine or valley oi^ 

■ V 
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cupied by Mill river, is 68 feet, the breadth, at our grade 
nine, is 84U feet. 

We will stop here to remark, that this valley may be 
passed by a dam, at once, and the waters of Mill river 
takeu into the general supply. The surface of a reservoir 
that would be formed by such a dam, would probably not 
exceed 35 acres ; it would flow Lewis CarPs mill, (about 
one mile up the valley from where our line crosses it,) about 
4 feet above his present dam ; this mill, and Mr. Beekman's 
below, would be destroyed by this plan, and rendered 
equally useless by any other mode of turning Mill river 
into the line of aqueduct; the damage to mill property by 
diverting Mill river, would be about $10,000. In the esti- 
mate, this valley is supposed to be passed by embankment 
and culvert, the difference in cost will not be material, 
whether passed by a dam, or by embankment. 

Near Tarrytown, another dee?p ravine occurs, whose 
breadth is 700 feet, and greatestdepth 22 feet. Passing on, 
through the upper pa4t of the village, no difficulties are met 
with till we come to a point about 2 miles south, where a val- 
ley 1,800 feet wide occurs, whose greatest depression is 16 
feet. Continuing onward, one mile north of Dobb's ferry, a 
ravine is met with, 400 feet on line of grade, and 43 feet 
greatest depth, next, at the landing; another ravine, 500 feet 
broad, and 52 greatest depth, is passed over ; tracing our line 
onward, over the undulating side hill slope, no difficulty is 
met with, until we encounter the dividing ridge intervening 
between saw mill river ; the most favorable crossing place we 
could find, after ample examination, was by following a de- 
pression across the ridge, about 4 miles north of the village 
of Yonkers. This ridge is the most formidable obstacle to be 
overcome, in the construction of the proposed aqueduct, 
that occurs between the Croton and Harlem rivers, its 
greatest elevation is 66 feet, and for more than half a mile, 
will exceed 30 feet. Whole length of this deep cut is J 
of a mile ; in the estimate, 2,500 feet of this ridge is com- 
puted to be tunnel. Saw-mill valley next occurs ; its breadth * 
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at the line of grade, is 700 feet, and the surface of the 
river 24 feet below the surface of aqueduct. 

Here we might pass by a dam at moderate cost, by means 
of which the Saw-mill river might be taken in, to augment 
the supply ; but this plan, at present, is deemed objection- 
able, principally because it would prematurely divert the 
water from the valuable mills at and near the village of Yon- 
kers, which would involve heavier damages than the diver- 
sion of the Croton itself; while the supply, independent of 
this stream, will be sufficient for a century to come. ' The 
estimate therefore supposes Saw-mill river to be passed by 
an embankment, and large culvert of 16 feet span. 

The line now having gained the western slope of the 
high land east of Saw-mill river, continues down over fa- 
vorable ground, with moderate lateral declivity, until it 
arrives at a point about 4 miles distant, and nearly oppo- 
site the village of Yonkers, where a depression in the di- 
viding ridge between Tibbit's occurs, through which, 
following the course of the public road, it passes into the 
valley of Tibbit's brook. This valley is proposed to be 
parsed by a dam, to be located near its head, flowing a sur- 
face of alK)ut 40 acres, bounded by secluded high ground, 
mostly covered by timber and shrubbery, imparting to the 
adjacent country the appearance of cleanliness, rendering 
this a highly eligible position for a storing reservoir, for 
which purpose, D. B. Douglass, Esq. in his report, re- 
commends it, and in which I entirely concur. 

From this storing reservoir, at the head of Tibbit's val- 
ley, the line is traced along the western slope of the ridge 
of high land which terminates at McComb's dam, mostly 
over favorable ground. Opposite Van Courtlandt's, the 
line passes through a depression of the ridge, and gains the 
eastern slope,which it follows till within a short distance of 
the point deemed most favorable for crossing Harlem 
river, where, passing through another depression of the 
ridge, (the highest crest of which is but little above our 
grade,) it again attains the western slope, which it follows, 
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converging gradually towards the high lands on the opposite 
side of Harlem river, till arriving at a point near which 
the ridge is divided by a deep ravine, about of i a mile 
north of McComb's dam, it crosses this river, whose valley 
on the line of grade, is 1,320 feet wide, and 940 feet' wide 
at an elevation of 25 feet above high tide ; the river is 6IO , 
feet wide, skirted on its northern border by a strip of hot-* 
torn land, 25 feet high and 260 wide. 

Having gained New*York island, the line for a short dis- 
tance is traced along a steep, broken, rocky side hill ; 
leaving this, it attains a more even surface and favorable 
location to the termination of the high lands north of Man- 
hattanville, where (in the position noticed in the report of 
D. B. Douglass, Esq.) is very favorable ground for a reser- 
voir, which may be of large capacity. This is the best 
position for the receiving reservoir, and the point of termi- 
nation for the line of aqueduct in its ordinary form. From 
this point it is proposed to conduct the water through iron 
pipes of large calibre, to a distributing reservoir, located 
between the 5th and 6th avenues, at their intersection with 
38th Street, where our line of Ideation terminated o/i a 

• 

smooth elevation, well adapted to the purpose above de-^ 
signated, and probably the best that could be selected. 

I omitted to notice in its proper place, that a reservoir 
for storing and equalizing the supply of water, is proposed 
to be located half a mile north of the point designated for 
crossing Harlem river ; a very favorable position is here 
offered, inclosed, in great part, by natural ramparts of rock, 
and only requiring small expense to render it complete and 
of large capacity, not less (though it was not measured) than 
20 acres, as was estimated. 

The reservoir north of Manhattan valley may be of 
large capacity, serving the threefold purpose of a receiving, 
storing, and equalizing reservoir. The ground is very fa- 
vorable for the purpose, the boundary, being already in 
great part, formed by ridges of rock, leaving only a small ^ 
part to be artificially constructed of earth and masonry* As 
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large a surface as can conveniently be inclosed for this 
reservoir, should be secured, liecause land here is of less 
value than nearer the city. 

Between this receiving reseVvoir and that proposed at 
88th Street as a distributing reservoir, no other is deemed 
necessary at present, at least the more especially if the 
iron pipe connecting the two be of the capacity herein re- 
commended, namely, 6 feet diameter ; this large size of 
pipe will also render it unnecessary to have the surface of 
the distributing reservoir so large as is recommended in 
the report of D. B. Douglass, Esq. One half of the capacity 
he recommends is deemed sufficient, occupying only one 
block of ground. 

The reservoirs herein recommended, connected with the 
storing and distribution of the water,are the following,to wit: 
1st, at the head of Tibbit's valley ; 2d, half a mile north of 
the crossing of Harlem river ; 3d, main receiving reser- 
voir, near the extremity of the high ground north of Man- 
hattanville, where the channel way of aqueduct in masonry 
ends ; and 4th, the distributing reservoir, between 5th and 
6th Avenues, at their intersection with 38th Street. These 
are deemed amply sufficient, taken together, their surface 
is over 80 acres. The lower three are within 8| miles ex- 
treme distance, and the full capacity of the aqueduct is 
maintained to the receiving reservoir near Manhattanville ; 
from that to the distributing reservoir 6 feet pipe is pro- 
posed, which will be capable of delivering three times the 
amount required, every 24 hours, by the present population 
of the city. Under this arrangement, therefore, no fears need 
be entertained as to the sufficiency and promptitude uf the 
supply, on any emergency likely to arise. 

* Returning from the digression relative to reservoirs, I 
will here remark, that a line was run from the reservoir 
near Harlem river, following the ridge to McComb^s dam, 
crossing the river at this place, and uniting with the other, 
north of the receiving reservoir. The object in view in 
doing this, was to ascertain how far our grade could be 
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On leaving the mouth of the Croton, the general aspect 
of the country assumes quite a different appearance, as 
may readily be inferred from the sketch previously given. 
Deep cuts and ravines occur in rapid succession, until we 
pass the valley of Mill river, involving great extra cost, 
which cannot be avoided by any mode of construction, or 
materially varied by a few feet difference in the elevation 
of the grade. This remark is, to a great extent, true, in 
relation to the whole route, as will more readily appear by a 
reference to the maps, profiles, and drawings herewith pre- 
sented. By these it will be seen, that, in some instances, 
the low grade, originating at the Halman dam, and the 
high grade, originating at Garretson's mill, pass ridges 
and vallies at the same points; in others, a variation, 
adapted to the peculiar features of the country, becomes 
proper. In the first case, the high grade has less deep 
cutting, but more embankment, making the cost, on strik- 
ing a balance, about equal to the low grade, with more 
cutting and less embankment. This is also true in rela- 
tion to most of ^e intervening ground passed over, and, 
if there arc exceptions to the above general remark, they 
are by no means of importance sufficient to give charac- 
ter to the general design. 

The whole distance, on the low grade, that it passes 
through deep cutting, is 10,090 feet : about 3000 of this 
distance it is proposed to pass by tunnel, and estimated as 
solid rock ; and 2970 lineal feet, also tunnel, but through 
earth, and lined with a channel way of masonry ; the re- 
sidue is supposed to be excavated as an open cut, and the 
earth and other material returned back upon the masonry. 

The aggregate breadth of the ravines and vallies, passed 
over by the line of aqueduct, is about 9500 feet. The 
mode of passing these, is proposed to be by solid em- 
bankments, formed of the excavated rock and earth from 
the adjacent deep cuts, as far as it will go, and the residue 
supplied from contiguous grounds. The rough stone from 
the excavation, will go into the body of the embankment ; 



49d [Doe. No. 44. 

and that of good quarity, selected for the purpose, is in- 
tended to be laid in a compact slope wall, resting against 
and supporting the embankment ; imparting to it, in all 
cases, additional solidity and permanency. 

These embankments should be formed early after the 
commencement of the work, in order that they may have 
time to settle previously to forming the cylinder of ma- 
sonry in the top of them ; where, as in all other cases, it 
is supposed to be covered over beyond the reach of frost, 
being supplied at suitable intervals, with man holes, an- 
swering the twofold purpose of giving ventilation, and ad- 
mitting individuals to pass inside, to clean out any sedi- 
ment which, in process of time, may get into the channel- 
way. 

The only large arches, contemplated in the whole de- 
sign, from Garretson's mill to the city, are that of 60 feet 
span in the embankment crossing Harlem river, pre- 
sently to be described, and one of 16 feet to pass Saw-mill 
river. All the valleys and ravines are proposed to be 
passed by embankments, except Tibbit's brook, where a 
dam is substituted, and the line of grade maintained to the 
receiving reservoir in all cases, except in passing Harlem 
valley, where an inverted syphon is proposed. 

The exterior of all the embankments are supposed to 
be covered by a heavy compact stopes wall. The angle of 
embankment stopes, generally, are sur)posed to be 60^. 
They are all to be carried up in regular strata, so as to 
allow of the most uniform settlement. 

The ridge intervening between the Hudson and Saw- 
inill valley is, by far, the heaviest cut that occurs between 
the Croton and Harlem river ; an open cut through it, 12 
feet on bottom, and sloping upward, one inch to the foot, 
would give about 115,000 cubic yards of excavation ; but 
by adopting a tunnel for the greater part of the distance 
through it, and rock occurs in quantity, but a small por- 
tion of the above amount will require to be removed ; if 

^he excavation be mainly earth, and a tunnel cut through 

W 
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where the depth is over 30 feet, the residucf worked as ft 
deep cut, and the earth returned back upon the arch, then 
about half of the above quantity would require to be re- 
moved, tt is probable that a large portion of the excava- 
tion through this ridge may be rock, and it is so regarded 
in the estimate where the rock, in any case is sound, 
the channel-way will be formed in it, to the proper size, 
at once ; and if the surface cannot conveniently be wrought 
smooth by the process of excavation, the irregularities are 
to be filled up by hydraulic masonry. 

In passing the ridge between Saw- mill river and Tib- 
bit's brook, the excavation is mostly supposed to be rock, 
about 530 feet of the distance through it is estimated as 
tunnel ; the residue an open cut. 

In passing Harlem river, on any plan, the most costly 
structure is required, that occurs on the whole line, from 
Croton river to the city. Several plans present themselves 
as applicable to this purpose, among which may be noticed, 
as holding the first rank in the scale of architectural syme- 
try and grandeur, the plan recommended by D. B. Doug- 
lass, Esq. in his report, that, of a series of high semicir- 
cular arches, supporting the channel-way of the aqueduct, 
at an elevation of 126 feet above high tide, by means of 
which he maintains his regular grade across this valley to 
the main receiving reservoir near Manhattanviilc ; next, 
if, indeed, it be not first, in boldness and grandeur of de- 
sign, is that of a suspension aqueduct. Employing for this 
purpose strong wire cables, well anchored on^either shore, 
and supported between the two extremes by at least two 
pillars or towers, which would divide the whole distance 
across into three spaces, the middle one being about 500 
feet. To these wire cables, the aqueduct of wood or me- 
tal is to be appended. The lateral vibration to whick 
these long spaces would be subject, is to be neutralized by 
suitable horizontal bracing, and the whole rendered steady 
and secure. A warm advocate for this plan is found in 
Mr. Charles Ellet, Jun. who, although a young enginecfi 
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has already Acquired distinction in his profession, and, at 
no distant period, is destined to the highest rank. This 
gentleman has personally examined a great part of the 
works executed on this principle in Europe ; and having 
devoted special attention to these structures, in all their 
details, is deemed to he well informed on subjects of this 
class. 

Both of the above plans are, doubtless, practicable, at 
considerable, though not very extravagant cost. Of the 
two, the suspension aqueduct is much the cheapest ; but, 
as to the relative merits of the two plans, no opinion is 
here expressed, a decided preference being given to the 
plan herein recommended, described as follows : A mas- 
sive embankment, composed, in great part, of rough stone, 
sloping, below the water, 1^ to 1, or, at an angle of 34®. 
Above the water, the exterior stone work is to be laid into 
a compact slope wall, carried up at an angle of 45^, to a 
line 30 feet above tide. The embankment to be divided 
into two portions, by placing an arch of 60 feet span in 
the channel-way, semielliptical in form, to keep open the 
navigation, and allow a free reflux of the tide. The spring- 
ing line of the arch to be near water surface, from sub- 
stantial abutments ; these, and the spandral walls, are 
supposed to be executed in rough range work of hydraulic 
masonry. The ring-stone of the arch, angle of abutments, 
wing walls, and coping, to be formed of cut stone. The 
sheeting of the arch to be of stone, well selected, but not 
cut ; the whole to be laid in water-lime, and well grouted. 
The embankment is estimated to be 30 feet broad on top, 
and may answer the two-fold purpose of a roadway across 
the river, and foundation for inverted syphon, which, as 
has before been observed, is computed to be 8 feet in dia- 
meter, made of wrought iron half inch think, and buried 
in the top of the embankment. 

The culverts required on the line are numerous, though 
generally not large, except in a few instances. The largest 
required, is to pass Saw-mill river ; this has before been 
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proposed as of 16 feet span ; three of 12 feet, two of 10 
feet, four of 8 feet, seven of 6 feet, and the residue of 4 
feet and under. 

In some cases, these are to be formed of cylindrical 
masonry ; in others, arches, springing from low abutments ; 
and for very small ones, cast iron pipe is proposed instead 
of masonry. All the culverts, not of iron, are supposed to 
be formed of hydraulic masonry, and well grouted. 

It has before been observed, that the masonry, of which 
the aqueduct channel-way is formed, is computed to be 14 
inches thick, and composed of well selected stone, which 
are to be well laid with hydraulic lime, and grouted ; or 
the masonry may be of brick, manufactured expressly for 
the purpose, as was heretofore [contemplated by Canvass 
"White, Esq. This plan may be adopted without increas- 
ing the cost allotted for this part of the work in the esti- 
mates ; though I do not mean to say that a cylinder of 
masonry, of the proposed dimensions, can be as cheaply 
formed of any kind of hard brick, as of stone from the 
quarries found at many places in the vicinity of the pro- 
posed work ; from these, stone of good quality, in any 
quantity, can be selected for the purpose, and transported 
to the places where wanted, at moderate cost. If the cy- 
lindrical channel-way be formed of stone, well selected, 
from these quarries, and well grouted, it will be a work of 
a very enduring character. 

A species of beton, such as is used by Mr. Parker in the 
construction of cisterns, and for other purposes, may be 
found to be a useful and economical substitute for ma- 
sonry of stone or brick; though, it is believed, that where 
good stone occurs in the vicinity of the purposed work, it 
can be executed with it, as cheap, and in as substantial a 
manner, as of any other material that can be brought into 
competition with it ; nevertheless, no doubt is entertained 
as to the entire sufficiency, in point of strength or durabi- 
lity, of this kind of masonry ; nor as to its economy, where 
the material constituting its main bulk can be conveniently 
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obtained ; in such cases, little doubt is entertained of its 
being the cheapest species of masonry. 

In view of the mode of construction above described, 
and the foregoing dimensions, the separate itenis involved 
in the execution of the work, in all its details, have been 
carefully considered and calculated ; these, being collected 
and classified, make up the following summary : 

ESTIMATE. 

• 

Whole quantity of excavation, from G(irretson*8 mill to 
the receiving reservoir, north of Mahattanville, exclu9iv^ 
of the six deep cuts, separately estimated, is as follows : 

526,458 cubic yards excavatioq, at 30 cts. 1157,937 40 

i estimated as rock, 105,291 cubic yards 
excavation, $1 40 extra, - - - 147,408 32 

In deep cuts, excuUive of tunnel, 91,766 
cubic yards excavation, at 50 cts* - - 45,883 00 

i of deep cut, estimated as rock, 22,941 
cubic yards excavation, $1 50, extra, - 34>411 50 

Embankment across valleys and ravines 
supplied, in part, from adjacent deep cuts, 
307,825 cubic yards, at 30 cts. - - - 92,347 60 

Slope wall, 108,267 cubic yards, ftt 75 ct3.- .81,800 25 

3000 lineal feet of tunnel, supposed to be 
excavated through rock, is estimated j^i 
$25 per foot, TSJWX) QO 

2970 lineal feet of tunnel, supposed 
through earth, at $5 per foot, - - - 14,870 00 

Culverts and waste weirs on the whole line, 108,000 00 



$757,057 72 

CROSSING HARLEM RIVER. 

Harlem River embankment of rough 
stone for base, and good 'stone for slope 
wall, together, 58,275 cubic yards, at 75 cU. ^fiS6 26 
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Embankment of gravel for upper part, 
61,217 cubic yards, at 37}, - - - 22,856 37( 

Arch of 60 feet span, including coffer- 
dams and pumping, ..... 62,325 00 

1320 lineal feet wrought iron pipe, 8 feet 
diameter, 62,500 00 

8187,737 62i 

82 milM cylindrical channel-way, 8j^ feet 
in diameter, 14 inches thick, containing 
7,451.13 perches to the mile, equal to 
288,436.16 perches, at $6, 3^ miles suppos- 
ed to be formed in solid rock, » - $1,430,616 96 

5} miles cast-iron pipe, 6 feet diameter, | 
inch thick, laid complete, is estimated at 
1175,000, - - - - - - 962,500 00 

Reservoirs, 4 in number, complete, esti- 
mated at 175,000 00 

Cost of dam and reservoir at Garretson's 
mill, as before estimated, ... 162,728 70 

Damages for land occupied by line of 
aqueduct, 25,000 00 

Damages for unimproved water rights on 
the Croton, 50,000 00 

Add for contingencies and superintend- 
ance, 12} per cent. .... 475,173 85 

Total cost of supply from Garretson's 
mill, $4,225,814 85 

The following estimate applies to the lower line of aque- 
duct, originating at the proposed high dam at Halman's 
mill, near the mouth of the Croton. The same ftode of 
construction is contemplated fts the. preceding, modified in 
its dimensions, to suit the conditions required by a smaller 
declivity ; this having only one foot to the mile, and is 9 
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feet in diameter, of a circular form, as the other. The in- 
creased area here given, will compensate for the diminished 
declivity of grade, and ensure equal efficiency with the 8^ 
feet cylinder adapted to the upper grade, in the delivery 
of the required supply. The surface of water, in the dis* 
tributing reservoir, will ordinarily stand at 114 feet eleva- 
tion above tide ; and if pipes of large capacity be laid from 
the receiving reservoir, the general elevation of water sur- 
face in the distributing reservoir will be several feet higher. 
The scale of prices adopted in the preceding estimatOf is 
applied to this, the quantities only being different. 

Whole amount of excavation from the dam 
at Halman's mill to the receiving reservoir, 
is 451,250 cubic yards, at 30 cents per yard, $135,375 00 

1 supposed to be rock^ 90,250 cubic yards, 
at $1 40 extra, .... 126,350 00 

Deep cuts, exclusive of tunnel, 78,657 cu- 
bic yards, at 50 cents per yard, - - 39,328 50 

^ of this amount supposed to be rock, 
19,664 cubic yards, at $1 50 extra, - 29,496 00 

3,000 lineal feet of tunnel, supposed to be 
cut through rock, cost per foot is estimated 
as the preceding, $25, .... 75,000 00 
3,250 feet of tunnel, supposed to be through 

earth, at $5, 16,250 00 

Embankment across valleys and ravines, 
supplied in part from adjacent deep cuts, 
263,850 cubic yards, at 30 cents, - 79,155 00 

Slope waH against embankment, 92,802 
cubic yards, at 75 cents, - - - 69,601 50 

Culverts and weirs on the whole line, es- 
timated at 81,000 00 



$651,556 00 



Crossing Harlem river, as per preceding 
estimate, $187,737 621 
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27 miles djKndrical tqueduet, 9 feet di- 
ameter and 14 inehes thick, gives 7^7 
perches t^ the mile, dnd this for 27 miles, is 
212,139 perches, at $6 per perch, - 11,272,834 00 

Dam at Halroan's, including all incidental 
damages, as |>er previous estimate, i» - 269,610 00 

5i miles cast iron pipe, as per preceding 
««>'nate, 962,500 00 

ReservoirS) four in number, as before es- 
timated, 175,000 00 

Damages for land occupied by line of 
aqueduct, 25,000 00 

Do. on account of unimproved water rights, 50,000 00 

Add for contingencies 12| per cent, on the 
'^hole, 450,154 70 

Total cost of aqueduct from the mouth of 
Croton, $4,044,392 32| 

Total cost of aqueduct from Garretson^s 
™»"» 14,225,813 65 

Difference in favor of the shortest line, 
from Halman's, - - - . $181,421 33 

The above are, respectively, the estimated amount of 
expense of brin«(ing the waters of the Croton to a distri- 
buting reservoir within three miles of the City Hall. The 
plan of the work, in ail respects, is calculated to ensure 
permanency and great durability, to deliver the supply id 
the purest state, in quantity equal to 40,000,003 of gallons 
per day in the receiving reservoir, and 25,000,000 into 
the distributing reservoir, and liable, in the smallest degree, 
to interruption from accidents and contingencies, requiring 
also the least annual repairing. 

The area of receiving and distributing reservoirs are 
such as, under extraordinary emergencies of demand for 
water, will yield 100,000,000 gallons promptly, exclusive 
of the daily flow of the Croton ; and if the two storrng re- 
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servoirs. north of Harlem river be put in requisition, three 
times this amount may be had, and applied to any purpose 
as quick as the mains could pass it. The quantity, then, 
that may be commanded fs ample, the quality good, cost 
moderate, and the urgency for the supply pressing. Will 
the citizens of New- York, the commercial emporium of the 
N6w World, much longer postpone the enjoyment of so 
great a blessing, as that which is shown to be within their 
reach, at so small a cost ? 

I will here remark, that although the cylindrical form is re- 
commended for the channel-way of the proposed aqueduct, 
that form is not intended to he rigidly maintained without 
ai|y variation. Circumstances may, in some cases, require 
that it should take an elliptical form, sometimes having the 
transverse diameter horizontal, and in some situations, 
approaching the storing reservoirs especially, vertical. 

The general form recommended is the cheapest, for a 
given capacity and strength, that can be employed. A line 
of aqueduct on this plan, therefore, is the most economical, 
even more so than an open aqueduct lined with masonry 
of same quality, strength, and capacity, because a cylinder, 
or ellipse, will inclose a greater area with a given amount 
of material, and possess the greater strength, being a com- 
plete connected form ; while, as in the case of an open line 
of aqueduct, the walls being disconnected at top, an addi- 
tional thickness is required, to impart the requisite strength 
to the structure. To sum up the argument in a few words, 
an open aqueduct, if executed of masonry of same quality, 
possessing the same capacity and strength as that recom- 
mended in this report, it will cost more money, be liable 
to receive into it more impurities, exposed to more contin- 
gencies, and liabilities to interruption in delivering the re- * 
quired supply, and involve a greater amount of annual re- 
pairs. This is the settled opinion I entertain, for which 
reason I have not thought it necessary to state an estimate 
of this for this form of work, although most of the neces- 
sary details had been prepared. 

X 
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The 9aine remark is applicable to the plan of an open 
canal without masonry lining its inside. The quantity of 
excavation and embankment would be considerably in- 
creased, culverts much larger, bridges to be kept in repair, 
and the canal enclosed by a fence. The land required 
would be more, cost of iron pipes and reservoirs the same 
In view of all thfe details of this mode of construction, it 
was very apparent that it could not be executed for less 
than two thirds of the amount of the foregoing estimates. 
From this consideration, and the great objection to a work 
executed in this form, exposed, as it would be, to great 
and constant danger, from failure of some of its parts, in- 
terrupting the supply, which would be of an inferior quality, 
at best, from the quantity of filth that would find its way 

* into tho canal — these, and other considerations, rendered 
it, in my view of the matter, unnecessary to present an 
entire estimate for this plan of aqueduct ; a statement in 
the foregoing part of this report has been given as appli- 
cable to a section of 6 nftles between Muscoot hill and 
Garretson's mill, which is far the most favorable portion of 
ground passed over in the progress of our examinations. 

If any other plan than that recommended be adopted, 
with a view to reduce the cost of construction, that which 
seems best adapted to this purpose, and withal liable to the 
least objections among those enumerated, as relating to an 
open canal without masonry, is the following, to wit, an 
open canal, walled up on the inside with dry masonry, bot- 
tom semielliptical, the depth two-thirds of the width of 
channel-way* This would give the necessary area of wa- 
ter section, with a much narrower line of excavation ^nd 
embankment, than the last mentioned plan, shorten the 

' culverts and bridges, reduce the amount of excavation, 
embankment, &c. required less ground, and probably not 
require fencing but for a small part of the distance. When 
the canal passes through deep cutting, the face of the 
slopes might be protected, either by paving or rampering. 
The whole course of the canal would require to be well 
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puddled previously to laying the inside dry walk ; and if, 
in addition, th6 embankments were also proptirly protected, 
the work, in this form. Would be the most valuable for the 
cost, that perhaps could be adopted. This plaii, ^fter the 
one herein before recommended, is deididbdiy ]i^f^i'i^d,tak- 
ing into view relative cost compai'ed with durability. It 
could be executed at l^ss e^tpense than a simple canal with- 
out any stonework, with sloping sides at the usual angle, the 
same style of execution being observed alike in both cases. 
But if executed as above described, wHfa' eixterior idope 
walls, and paving or rampering the slopes through deep 
cutting, to prevent the earth from washing into the aque- 
duct, the whole can be completed for three-fourths of the 
estimated cost of covered tunnel. The plans in all things 
being alike, except the channel-way. 

Iron pipes could not be brought into the comparison, for 
the proposed line of aqueduct except at an immense disad- 
vantage. No estimate in reference to this plan has, there- 
fore, been thought necessary. The materials being at 
hand to furnish one on short notice, as also for the last 
mentioned plan of open aqueduct, lined with dry masonry, 
should they at any time be called for. 

The maps, profiles, and drawings, herewith presented, 
will be readily understood, from the explanations they re- 
spectively contain. The lines run are indicated on the 
map by a red trace. The location, as adopted in the esti- 
mates, is, throughout the whole course, indicated by a 
blue trace. The deep cuts and fillings are all exhibited on 
the profile. Separate maps of the country, flowed by the 
several reservoirs, on a large scale, are herewith also fur- 
nished. These show the buildings flowed, as well as land, 
bridges, highways. They all contain written descriptions, 
fully explaining all matters contained in them. Drawings, 
also, of the several prominent features of the plan, are 
likewise furnished. These will readily be understood by 
Iheir accompanying explanations, and need no comment 
bere. 
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With a consciouineat of many imperfectiont connected 
with thui performance, occasioned partly by the haste in 
which it has been compiled, and partly from the intrinsic 
difficulties inyoked in the inquiries to which it relates, it 
is respectively submitted by. 

Gentlemen, 

Your obedient servant, 
JOHN MARTINEAU, 

Civil Engineer. 
New-Tork, Jan. 25, 1835. 



New- York, Norember 20tb» 1834. 
Sir, 

In compliance with your request of October 4th, I 
have made out the following Table, shewing the number 
of blocks in each Ward : also, the number of feet front : 
the number of lots according to the proposed average of 
20 feet by 75 feet : the number of lots yet to be gained out 
of the riyers, and also the number of vacant or unoccupied 
lots, as shown by the Assessor's books of 1834. 



< 






I 



o 



9 






Rg 






8S| 






6'9 d' 



^ 00 ^ CO CO 



^ lA CO C<l CO O CX) 
^ CO 



s 



's 



'-i 



M 



CO 



SiH 



^^ssss 



CO ^ 'H ^ _ 









& 

*« 

•s 






©50W0O fH^OOt^WCDOiO^O^^D loo 



©irit(M.HiH^»^i/o®e«WQaoo5 



o^ 



CD 



o . 

It 

1^ 






S^^SSS^^SS$SgS$!^^ 






The foregoing estimate of the vacant lots, having been 
taken from the Assessor's books — ^the lots are about one 
fifth larger than the average adopted in the general esti- 
mate — so that, by reducing them to the said average, we 
shall have 12,737 for the number of vacant lots. 

Likewise, in the estimate of the feet front, is included 
all the public squares, buildings, &c. as also the number of 
feet necessarily used, as sides for the corner lots; the same 
having been deducted from the total, before making the 
estimate of the number of lots, as shown in the fourth 
column of the foregoing table. 

Edwin Smith, City Surveyor. 

4 

To Stephen Allen, Esq. 

Chairman of Water Cottmi$$umer$* 



Mr. IT. Wenman^s Report. 



To the WcUer Commissioners for the City of NeuhYork. 

Gentlemen, 

In compliaoce with your wishes, I bc^ Iea?e to sub- 
mit to you a report of the plan, and expenses of laying 
down pipes, branches, and other cilstings^ preparatory to 
introducing water into our city. In doing which, I can 
assure you that I do it with much pleasure, knowing, as I 
do the very many advantages and good effects of having a 
full and copious supply of that necessary article, good and 
wholesome water. The saving that it will be to our city, 
in cases of fire, will be great ; as the expenses of the fire 
department are increiasing, and I am sorry to say, that the 
fire department is declining ; and must go down, if there 
is'not kept up a good and efiicient supply of water for the 
extinguishment of fires. 

The present expense of the department, will pay the 
interest of one third of the whole amount of the expenses 
of laying down the pipes through our city. The many ad- 
vantages to a city like ours are great ; but time will not 
permit me to point out, nor is it necessary for me to en- 
large on that subject, as that will be amply done by much 
abler and efficient persons, so will proceed with the neces- 
sary information as regards plans, expenses, &c. 

According to your request, I have made out the esti- 
mates from Twenty-Third street, including all the lower 
parts of the city ; you will perceiVe, by referring to the map, 
that the Common Council has already laid down, through 
various parts of our city, between fifteen and sixteen miles, 
or 80,199 feet of pipe, and nearly the whole of which is the 
second size, which with branches, stop-cocks, hydrants, 
and other castings, has cost about $191,994 21, which 
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widi the addUioMl pipes that will ba laid the ensoiof 
rammer, will radace the expense of the large plan con* 
siderably. 

[I will here make mention that the whole of the pipes 
now down will fully answer, when the city is watered, 
without any additional expense.] 

In examining the map of the city, you will perceive that 
above Fourteenth-street, every ninth street is laid out 100 
ffeet» wide ; I have chosen those streets to lay our larj^e 
pip^s leading from the mains. 

* As the 20 inch mains are coming down the Fourth Ave- 
nue, you will, by referring to the map, perceive that I have 
laid a 16 inch diameter main through Fourteenth-street, 
to supply the large pipes that run parallel with our cityt 
especially on the eastern section, where water will, in the 
course of a very few years, be more wanted than any other, 
on account of the inability of procuring any fit for use on 
Stuyvesant Meadows. It will also distribute the water 
through the lower parts more on an equality. 

Beside, it will fiilly supply the sections along the North 
and East Rivers, which is all important, and to which I have, 
as you will perceive, paid particular attention ; knowing as 
we all do, the great call for water for the shipping, which is 
now obtained by water boats from Brooklyn, the quantity 
used is now very great, as will be seen by refering to page 
210, section 55, of the report made by the late Mr. Clinton, 
which was furnished at the time by me from information 
which I procured at Brooklyn ; the expense of water at thai 
time was ||49,945 per year, and from the rapid increase of 
our city, and the corresponding increase of shipping, we may 
infer that the sum mentioned, in the course of a very few 
years, will be doubled ; I have, therefore, taken good care to 
have a full and sufficient supply for future emergencies. In 
yyaiyiinitig the plan, you will also perceive that I have not, 
after leaving Fourteenth-street, provided for any branches 
from the 20 inch main, except at distances of about 2,000 
ftet apart, and then only to conmiunicate with the 12 inch 
pipe, with a stqp^ock between the two pipes, to turn o^ or 

Y 
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ondiawBlarastfadeaseinayreqam. My olgeet in «> dcmig, 
11 to save ezpenae, and secure a fiill supply to the lower see* 
tioD of the city, by using the 12 inch pipe as a suiq^demmt 
to the 20 inch, and also to save the heavy expense of laige 
branches to supply the crosB streets. 

The number of stop-cocks, as you will perceive, are a heavy 
item in the account, but they are absolutely necessary , and in 
the end are a great saving ; besides giving more general satis- 
Action to those who take the water, by not having it niopped 
into large sections when introducing the water into houses, 
as well as to repair any damage which may occasionally occur. 

The fire-plugs or hydrants appear, on looking cm the map, 
to be very numerous, but on close examination you will per- 
ceive that in the lower part of the city, are rather closer than up 
town, the great value 6i our stores and store-houses require 
them to be so ; and one other important cpnsideration which 
I will here mention, that is, the lower part of the city being 
nearly all stores, the Fire Department cannot procure a 
sufficient number of men to man their engines, which has been 
the cause of the engines being removed to the upper part of 
the city, so that there are only two or three engines to pro- 
tect the whole lower section of the city, and of those few, the 
fireman live nearly all up town. 

The following Table, No. 1, shows the actual length of 
pipes as being laid through all of the streets, as mentioned in 
the former part of the report, also the diameters of the pipes, 
cost per feot, and sum total. No. 2, shows the extra length 

pipes wanted to make up the deficiencies of the overlaps, 
which is 6 inches on each joint of pipe; also cost, &e. 
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Th^re are wanting 1010 fiie-plugs or hydrants, which 
cost, including fitting up, curve pipe, one 4 inch pipe, and 
wood box, complete, $28 50 per piece, which is, ^^,786. 

The extra cost of 1614 branches of various diameters, over 
and abovie the cost of running pipes is, $16,861,46. 

The cost of pipes the Commissioners will perceive, are 
some of them higher than the Common Council have here- 
tofore paid for them ; the present prices I have obtained of 
the iron founders the present season, and are included in the 
following table ; the cost of castings per ton is $66, Table 
Vd. 3, vdll also show the whole quantity of pipe in feet and 
miles, also the quantity of fuel to melt the lead, the quantit7 
of lead, with cost ; also showing the cost of ditching, laying, 
and paving the same, with the sum total of cost of pipes. 
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In the following Table, No. 4, will be shown the diaoMlers 
and number of stop-oocks that will be requisite, as well as 
eosi <^ castings, fitting up ; also the cost of frames and co- 
vert, and wood box, with the quantity of lead to each joint 
of pipe. Cost of ditching, laying, and paving per foo^ and 
the cost of fuel per mile. 



m^i* 



i 



P 






•lit 

Sis. 
1^ 




"3 



■I 

J3 



n.i 



^.1 







lis 




V3 

I 



^ 



S 8 S S .8 8 



1 ^ 

4» 



»a 



lO 



_* ^^« * < • *_ • * *_ 



s :$ S Si 2 s 



8 S S S 



8 8 8 8 

1^ T-^ ^ 

«<f of kT 



8 8 



8 

00 



0» S S S i$ 



2 is S £ 

^ t^ QD f* 



§ 8 



g <g 25 g «o ^ 



Mk 



Doe. No. 44] 

Table, No. 5, will show the quantity of pipes, and other 
eastings diat are now down, the expanse of which are to be 
deducted from the sum total. It will also show the actual 
length and cost of pipes ; also the additional quantity and 
cost of pipes for oyerlaps ; the quantity of branches and ex* 
tra cost over and above the length of pipe ; the cost and num- 
ber of stop-cocks and fire-plugs, with all their fixtures com* 
plete; the expense of ditching, laying, and paving; and 
alspoffiaeL 
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RECAPITULATION OP TABL^ No. y. 



8M99 Jett of Pipe, . . . . 
176 F Wpluga, or Hydjwnls, 
334 Branches of varigus diameter, 

168,478 Iba. of J^ead, at #6 pw 1£M) lbs. 
61 Stop-Oocka, . . . . 

Bitdung, Laying, and PaTing, * 

Fuel fin: melting Iead| .. , . 



Five per. cent allowed for contiogeneieey 
Tbe-totatl coot of Pipes now laid, 



$^38,874 38 
6,016 00 

7,93^ 90 

6,048 00 

20,214 93 

145 00 

$182^1 66 
9,142.56 

$191,994 21 



In diawing this report to a dose, I beg teaire to remark^ ., 
ttat the amount of the pipes and other castings, in the above 
UAAq^ are aet down* at the present prices of pipes and cast- 
ings ; which, it quoted at the fprmer prices, would reduce 
the expense considerably ; but if, to be laid at the present 
tiaiQi would cost the above sum. 
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RECAPITULATION. 

1671 nules, or 882,125 feet of Pipes, • #1,035,828 00 
1010 Fite-i^ugs, or Hydrants, • • 28,785 00 
1614 Branches of various (Huaieters, (extra) 16,86146 
1,405,083 lbs. of Lead, at #5 per 100 lbs. 
1028 Stop.Oocks, complete, ... 
Ditching, Laying, and Paving, - ■> 
Fuel &r melting lead, 



70,264 16 
73,118 00 
158,768 66 
1,382 00, 



Add 5 per cent tat c<»itingencies, 



Deduct for Pipes, &x. now laid, 
Sum total required, 



#1,384,401 17 
69,220 06 

$1,463,631 22 
191,994 21 

#1,261,627 01 



All pf which is submitted by yours, req)ectftilly, 

UZZIAH WENmii, 

Water Purveyor, city of New YotW 
Neit York, fib. 16, 1836. 



uocmasNv no. ««. 
BOARD OF ALDERIOE]^ 

MARCH 4, 1835. 

The Committee on Fire and Water^'to whom voas referred, the 
Report of the Water Commissioners^ and the Documents ac- 
companying the same^ in relation to supplying the City of 
NeuhYork unth pure and wholesome water^ presented the 
following Report^ which urns ready 2500 copies directed to 
be printed, and the report, and such parts of the report of the 
Water Commissioners, as shall J>e deemed by the Committee 
proper, be published in the Newspapers employed by the 
Board. 

J. MORTON, Ctork. 



s 



The Joint Committee of both Boards, on Fire and Water, 
to vfhom was referred the report of the Water Commissioners, 
and Documents accompanying the same, presented to die 
Board of Aldermen on the 16th day of February last, most 
respectfully 

REPORT: 

That they have examined the report and documents referred 
to them, and also the report of the same Commissioners, made 
to the Common Council on the 12th of November, 1838, (Doc* 
Na 80,) with the accompanying documents. They have like- 
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wise reviewed the able rey>rt of Colodel Clinton, made to the 
Committee on Fire and Water, on the 22d December, 1832, 
and the other valuable materials collected in Document No. 6U 
of the last mentioned year; also the report of the Committee 
on Fire and Water, made the 28th of December, 1831, and 
accompanying papers; and such other proceedings as have 
come to their knowledge. Deeply impressed with the vast im- 
portance of this subject, to the future welfare and prosperity of 
this City, tly Ct>mmittee have felt its claim to their best con- 
sideration and industry, and only regret that their powers and 
time are unequal to that treatment of it the subject deserves. 
Tlie Water Commissicmers have favored this Committee with 
their attendance, and givep them such explanations of their 
views, and such information, as they stood in need of. The 
inqdiries and studies of this Committee have convinced them, 
that it would be mere presumption for them, in the limited pe- 
riod they are allowed, to attempt a re-examination of the mate- 
rials which the Water Commissioners have, submitted, or to 
question the results to which they have come, and which are 
specific io their report. If any confidence is to be placed in 
man, or any deference yielded to his opinion as mere authority, 
these Commissioners are entitled to it Tbey consist of five 
of our most respectable, and intelligent, and public spirited 
citiiens ; they have, for two successive year|^ devoted a lai^ 
portion of their time, gratuitously, to the subject matter of the 
report, looking for their reward only to the approbatifHi of their 
felloe, Qitixeps, the perfection of a great putdic good, and the 
gratitude, of posterity. Acting on such principles, we may 
with s^^, accord to them our fiill confidence as their due, and 
may adopt their conclusions with safety. They have not, 
however, left the matter mi this ground, but have given stropg 
reaacms for all they recommend. The debt of gratitude to these 
Commissioners is created, as due finom us and our posterity 
for their lealous and most disinterested labor in the public ser- 
vice. The Commissioners have been assisted by Civil En- 
gmeara oi most distinguished reputation; by gentlemen whose 
ohmcters are Mabtished aa worthy of all confidence ; and 
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whose professicmal reputations «ire at stake, on the conclusions 
to which they have come, and the work which they recom- 
mend. The labors and reasonings of these Engineers, have 
been scrutinized, inch by inch, by the Water Commissioners^ 
their facts and reactonings analyzed and sifted ; and their con- 
clusions approved of by them. The result of this scrutiny is 
given in the very able report referred to this Committee. 
Thus impressed with the deference due to the Water Commis- 
sioners and Engineers, this Committee forbear are-examination 
of the subject of the report. They also forbear an examination 
of the report itself. There is nothing in that report, of which 
this Committee does not approve; they will npt attempt to 
enforce the conclusions of it, lest they may render obscure that 
which is now clear, in its masterly reasoning; neither will they > 
attempt an analysis of it, for every word of it should be read . 
and dwelt upon by every Member of the Common Council. 

The Water Commissioners report to the Common Council, 
the following opinions, as the result of their labors, namely ; 

That all the water of the Croton river may be taken from near 
its mouth, and brought to the City of New-York, in an aque- 
duct declining fifteen inches in the mile, and delivered in a re- 
servoir on Murr&y's Hill, 114 feet 10 inches above high tide 
water line, — which is near seven feet higher than the roof of 
the highest building in the City. 

That in the driest seasons, and at its lowest or minimum 
flow of water, the Croton River will supply thirty million of 
gallpns of Winter a day, and ordinarily more than fifty millions 
of gallons. 

That the water of the Croton is limpid'and pure, and fit for 
use, at the place where they propose it should be taken froQi 
the river ; that the whole river can be brought to Murray's 
Hill, in a close aqueduct of masonry, at an expense of four 
millions, two hundred and fifty thousand dollars, and there de- 
posited in reservoirB ready for distribution. 

That the revenue which would accrue to the City, from very 
low charges for supplying the water, would overpay the in- 
terest on the cost of the work. 
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These foim the great facts upon which the Common Coun- 
cil are now called upon to act, and in the first instance to 
pronounce the judgment whether the work shall or shall not 
proceed. . The Commissioners have most fully discharged their 
duty, and with great ability. It remains for the Common Coun- 
cir now to do theirs. The Commissioners have examined 
and canvassed every plan, and even every proposition, which 
has been suggested for supplying this City with pure and whole- 
some water ; and after the most mature consideration, recom- 
mend that the Croton River be brought to the City in a covered 
aqueduct of masonry ; and that the water be taken from the 
Croton at Halman's or Garretson's Mill, near its mouth. This 
Committee concur in the recommendation. 

Various projects have from time to timel>een proposed, by 
which to supply this City with pure and wholesome water, 
and it is not to be supposed that the projectors of them 
and their friends will sit down in quiet under the prefer- 
ence given to one. It is not natural that they should. A 
regard for the public good has seldom been known to quiet 
the efforts of rivalry or of self interest, or so to clear the 
minds of the interested, as to enable them to see in the success- 
ful project, those qualities which obtained the approbation of 
the unbiassed ; or in their own those defects which gave the 
preference to another. With all these classes of individuals, 
the greater expense of the proposed plan of bringing the water 
of the Croton to this City, in an aqueduct of masonry, will be 
urged as an argument against it, and the lighter expense of 
their own will be urged to reverse the decision of the Com- 
missioners. But all other plans than the one adopted have 
fundamental defects — namely: The water of the Passaic is not 
sufficiently pure — it lies in another State — it hiyst be brought 
across the Hudson — and the conduits will be always exposed 
to injury from the anchors of .the shipping. 

The Island of NeW-York does not supply water enough, which 
could be obtained from its springs or wells, obtained eitlier by 
digging or boring — and however pure the same may now be, in 
some parts of the Island, all experience teaches us that it will be- 
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come impure as soon as a dense population shall coveir thd 
ground. That it is not sufficient in quantity is proved by the 
fiicts, that the wells on the Harlaem Heights, have been drained 
by the Harlaem Canal : those on Murray's Hill by the excava- 
tions for the Harlaem Rail Road. The removal of the hills north 
of 13th street, and the building of sewers in that neighborhood 
have reduced the supply of the public well from 20,000 gallons 
a dav to about 6,000. And the new well at Jefferson Market, 
when worked steadily, drains the wells in that neighborhood. 
The turpentine distilleries on the East River ; the chemical 
factories on the North River ; the Gas works on the Collect . 
all of which had an abundance of water on their prerAises, are 
now so scantily supplied, that the two former are driven to 
cart water from distances, and the latter to return their water 
to their well after using it. Water is now found but with 
difficulty in the 11th Ward, and then only at great depths — a 
foreign supply of water4s absolutely necessary for the further 
extension of the population of that Ward and its protection 
from fire. The 12th Ward, though with its thin population it is 
how tolerably supplied, yet is already driven to deep boring on 
the 9th Avenue : And the removal of itshills(, and covering of 
the lands with houses and pavements, will dry its springs, as at 
13th street. It seems to be well ascertained that the water of 
this Island is all '' surface water" and that the under ground 
water courses set to &e south, until backed by the waters of 
the rivers. The consequence of this will be, that the spread 
of population northward will dry the wells there first> and the 
lower Wards will alone be left with a supply, as at present, of 
that mixture of vile ingredients we call water. But if there 
were an abundance of water under the surface of the Island 
still it is proved that the expense of making enough of wells 
to supply the ,City with even the noxious article we should get 
by them, would cost vastly more than to bring to us the Cro- 
ton River. (See Col. Clinton's Report, Doct. 61, of 1832, p. 207.) 
The Bronx and the Byram, contain a supply of water only 
sufficient for our present population, (say about 6,000,000 of 
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gallons,) and it must be raised to Hariaem Heights by macln- 
nery. But even this quantity i» doubted. 

To ,dam the Hudson is magnificent in the thought, and 
though feasible as a work, is problematical as to its beneficial 
results, and certain as to its injurious consequences to the com- 
merce of the river. 

The several modes of bringing the Croton to the City in an 
open canal ; in iron pipes; and in an aqueduct of masonry, have 
all been proposed and canvassed. An aqueduct of iron pipes 
is the most expensive of these modes ; that by an open canal 
the least expensive, but it will expose the water to polution 
from the drainage of the barn yards, and of the cultivated 
country through which it would run, and from the varieties of 
soil over which the water would pass : and so to construct the 
canal, as to exclude effectually, them eans of contamihation, 
would be to raise the expense of the work to within about 
•1,500,000 of the cost of an aqueduct of masonry. 

The question remains, ought the Corporation of the City of 
New- York lo embark in this great w6rk ? The Committee 
are firmly of opinion, that it ought to be done by no other 
body, corporate or personal. And in this they are sustained 
by every Committee which has preceded them. The control 
of the water of the City, should be in the hands of this Cor- 
poration, of in other words, in the hands of the people. From 
the wealthy and those who would require the luxury of 
having it delivered into their houses ; and from the men of 
business, who would employ it in their work shops and factories, 
the revenue should be derived. But to the poor, and those who 
would be content to receive it from the)iydrants at the corners 
and on the sidewalks, it should be as free as air, as a means of 
cleanliness, nourishment and health. In the hands of any 
other power than the Common Council, this free use would be 
restrained, and the experience of all other Cities, (and our own 
may be included,) teaches us the sad lesson, that the trust of 
this power would be abused. 
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It is stated above, that t,he estimated ex- 
pense of bringing the Croton to Mur- 
ray's Hill is about^ • * . 444250,000 

To this is to bemadded the estimated ex- 
pense of laying the water ppes in the 
City to distribute the water, . . 1,292,00 

Total expense, . . . 95,512,000 

The work of laying the water pipes is now, and for some 
years has.becn, in the course of execution. It is a patt of the 
settled policy of the City, as to its public improvements, and 
as^Gonnected with its public wells for the extinguishment of 
fires. The cost thereof may therefore with propriety be 
deducted from the above amount; and in considering the 
question now under discussion, the estimated cost of bringing 
the river to Murray's Hill, may be taken as the amount affect* 
ing the question. 

Shall then the Common Council approve of the plan adopt- 
ed by the Commissioners, and thereby recommend to the 
electors, to ** authorize the Common Council to proceed in rais- 
ing the money necessary to construct the works T " this Com- 
mittee moat respectfully answer in the affirmative. They 
believe that all those upon whom the burthen of the expenditure 
will fall, namely, the taxable inhabitants of the City, are with 
very few exceptions in favor of it, and are not only ready to 
incur the debt of (he principal, but, by becoming takers of the 
water, to furnish the means of paying the interest ; and every 
poor man must be in favor of it, as he will thereby be furnish- 
ed gratuitously, with one of the greatest necessaries and luxu- 
ries of life. 

In the language of the Commissioners, ** nothing less than a 
river distributed through thousands of channels, and brought 
to the premises of every househoulder, will be commensurate 
to the wants of a population, such as the City of New- York 
contains and will contain," and there is no other river but the 
Croton At our command, which is of sufficient size and purity. 
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T%e public heaUh requires it. The effect of cleanlinew 
in Cities, in preventing or staying epidemics or pestilence, it 
so far proverUaly as to need no argument in its support ; and 
the loss occasioned by one season of pestilence, in the derange- 
ment or suspension of all business, public and private, and 
from the labourer to the capitalist, the consequent drafts on 
the City Treasury, throwing out of the account the loss of life* 
and ravages of the disease from which the wealthy nnay fly, 
but to which the poor man and his family tnust submiit, would, 
if saved, go far to pay the cost of the proposed work. It is 
well known that the City of Philadelphia .suffered but little from 
Cholera the last summer, and it is also well known that when 
the disease appeared in New- York, the City of Philadelphia 
opened her hydrants upon the streets and yards within their 
reach,, twice a day, washing them thoroughly ; and the disease 
was confined to localities beyond the reach of her hydrants. 

Bad air and bad water are leading causes of sickness in all 
populous towns. With a river at our command, the causes o^ 
the noxious vapours which our gutters now supply, and which 
contaminate our air, will be removed. And what evil conse- 
quences may not be looked for from the water our laboring 
and poorer classes drink ; when, in the language of the Lyceum 
pf Natural History used, in 1832, " with our (then) present 
population there i^ put into the sand about one hundred tons 
of excrement in twenty-four hours. In these deposits we may 
find all the ingredients detected by analysis, and which destroy 
the purity of our waters,** and what good; in point of healthy 
may we not expect from the free use of pure water by our 
citizens, instead of an article impregnated with such vile and 
disgusting ingredients T 

The public safety requires it. By a report furnished to the 
Committee, by the Chief Engineer and the Water Purveyor, 
|t appears that there have been 110 destructive fires during the 
last year, and about 220 false alarms. 

During the last thirteen months, the Insurance Companies 
have paid losses by fire to the amount of 1(910,931. This is 
obtained from the companies by the Chief Engineer, and is 
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believed to bo an under estimate. The amount of loss by firQ 
not insured against, is supposed to be from one half the amount 
insured against, to an equal amount. Upon the first princifde 
the losses by fire the last 13 months, would amount, in round 
numbers, to 81,366,000, and on the other to 81,820,000. The 
items taken from the notes of the Chief Engineer and Water 
Purveyor amount to 81,775,000. During the month of January^ 
24 fires destroyed 37 buildings and $] 77,1 50 worth of property* 
It is firmly believed by these who are called upon to observe 
our fires, and have opportunities for observation, that from one 
balf to two thirds of the losses by fire would be prevented by 
an ample supply of water. The Icsscs by fire the last year, 
ere equal to one third of the whole estimated expense of bring* 
ing the water from the Croton, and delivering it at our doors. 

The duty which the Authorities owe to the people, and which 
the pt^ople owe to themselves, to advance all those improve- 
ments which will tend to lighten the public burthens, require 
that this great work be done. The leport of Colonel Clinton 
before mentioned, contains an estimate of the savings of pro- 
petty to the Corporation and citizens, which would ensue by 
the ilit reduction of an ample supply of water into the City, 
Ui)on the pnnciplcs of that estimate, such savings in the Fire 
Department, in wells, pumps, cisterns, and losses by fire, would 
now amount to the sum of more than one million of dollars per 
annum ; and this, on taking the Iqss by fire, at the mean of the 
losses before stated. This sum, if taken as the interest at 7 
per cent on a capital invested, would justify an expenditure of 
more than 814,000,000, to furnish the City with an ample sup- 
ply of water. Such facts strike with astonishment and lead to 
the inquiry, How have we slept so loi^ under this reign of 
destruction, with the means in our hands of overthrowing its 
empire ? Such losses would pay for the work in little more 
than five years, and the reductions of the premiums of insur* 
ance are not taken into the account. 

But will the revenue to be derived from the work justify the 
necessary expenditure upon it T It is descending to speak 
about revenue, after the facts last stated. The importance of 
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the work, as a public universal protector of property, and eve»< 
6f lives, from destruction, would warrant a general taxation to 
f>ay for it, without reference to any revenue it might yield* 
All estimates and thoughts of revenue from the work, sink into 
insignificance, when compared with the immense losses it 
tirould save ; with the considerations of public health and pub* 
lie safety above presented ; and with the blessings to individu- 
als in the daily, nay hourly luxuries to be furnished from the 
thousands of hydrants which would "dot the map" of our City. 
Still the Commissioners have bestowed great pains on this sub- 
ject ; and not only in collecting facts to show the revenue the 
work will yield, but also, apparently, to bring their estimate to 
the least possible amount : And, yet, on the supposition that 
the water will be taken by only one half of the dwelling houses, 
and after putting the price, not only to them, but to all facto- 
ries and business establishments, at the lowest rates, they shew 
a revenue of more than 8310,000 per annum ; ah excess be- 
yond six per cent, upon the estimated expenditure. This Com- 
mittee believe, and from the facts stated by the Commission- 
ers, that the above estimated amount of revenue will, in realityi 
be doubled, and from the sources enumerated by the Commis- 
sioners. But should revenue fail from those sources, and it is 
impossible that it should, the supply of water for the extin- 
guishment of fire, would so reduce the risk of loss by fire, and 
of consequence, the rates of insurance, as to warrant a tax to 
pay the debt ; and the savings of insurance would, in a few 
years, pay oflT the debt, without regard to the savings fi"om loss 
by fire above stated. But no tax will be required, and instead 
of the city being obliged to pay six per cent, on the water loan, 
the money can be got at an interest of four per cent, and even 
less^ — ^for twenty or twenty-five years. 

In addition to the several all important considerations above 
enumerated, for undertaking this great work — ^and they are 
but a few of those which might be urged, and of those which 
are presented in the reports of the Commissioners — it is a 
temarkable feature of the work, that as the benefits, and com- 
fortSf and luxuries* and blessings, it will confer will be common 
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to all classes of our citizens, of every lot and condition in life, 
to will be the benefits of the business it will create in its 
execution, and the expenditure of the millions it will occasion. 
The cost of this work will consist almost entirely of labor: 
Even the value of the materials that will be used will consist 
in the labor bestowed upOn them. And the whole of the labor 
tod the materials will be furnished by the two counties of New 
York and West Chester. The large sums, which in each week 
will, be expended, will be paid to. several thousands of our own 
citizens, to whom employment will be furnished for. four. years 
in succession, on the labor of the work ; and the money will 
regularly each week return to the City, to reward^ the lAustry 
of other chisses of our citizens at home, giving energy to en- 
terprise and vigour to exertion. 

The Committee humbly trust that the period has now arri- 
ved when the disgrace of her water shall be wiped from this 
proud City ; and if the last to act, she shall no longer be con- 
sidered the least in the splendour and magnificence of the work 
by which one of the greatest of human blessings shall be secured 
to her present and future generations. We are now behind 
the age. The examples of Philadelphia, and even the small 
cities on the Hudson are our reproach. No City in Europe, 
of half our size, is without its fountains brought from distant 
hills or rivers, and even the Turk, performing the rites of his 
infidel /eligion, bathes at Constantinople in waters brought from 
the mountains, at the estimated expense of 50,000,000 dollars. 
With the most earnest hopes that this work will now be com- 
menced and pressed on with all zeal to its accomplishment, this 
Committee recommend the following resolutions for adoption 
by the Common Council : 

Resolved, That the plan adopted by the Water Commission- 
ers for the City of New- York, for supplying the City of New- 
York with a suflicient quantity of pure and wholesome water, 
for the use of its inhabitants, and described in their report made 
to the Board of Aldermen on the 16th day of February last, 
be, and the same hereby is approved. 



